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The invention relates to a method for the three- 
dimensional representation according to which a large 
number of individual image elements alpha. ij are 
visualized simultaneously in a grid that consists of 
columns i and lines j. Said image elements .alpha. ij 
represent partial information from several views Ak 
(k»l nj of a seer c i t 1 adjoining image elements 
.alpha. ij radiate light of different wavelengths or 
wavelength ranges The invention further relates to 
configurations for carrying out the inventive method. 
In a method of the above-described kind dispersion 
directions are predetermined for the light emitted by 
the image elements .alpha.ij. said directions being 
subject to the ' ngtf Ti spersion directions 
intersect in an observation area where the viewer is 
located in a large number of intersections that 
conespond to the ob- I - From every 

observation position the viewer perceives with the one 
eye mainly partial information of a first selection and 
with the other eye mainly partial information of a 
second selection from among the views Ak (k=1 n). 
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{57} Abrege/Abstract 

The invention relates to a method for the three-dtmerisionsl representation sooorOno, to 
image elements a are visualized simultaneously if) a grid that consists of columns f a 
r pif t u i i (-ii from s r i i - - of ne/OSjact an Sj j [erner-h radiate Sight c 

different waveiengtns or wav-otength ranges. The invention Grtnes relates to configurations for carrying out {he inventive method 
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Abt ie uit i/Abstfact(continued): 

f ;l p-ctes 1 > if - • j - - hi emitted by ths Imag i 

said 1ft < t - t r- r i b »t t i t f t r ;-5 

iocated m a r rvsfior position the 

viewer perceives with the one eye mainly partial information of a first seiection and with the ether eye mainly partial information 
of a second seieeiiori from among the viwi A v !k"1 n> 
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Abstract 

The invention is directed to a method for three-dimensional display in 
which a plurality of individual image elements ay are made visible simultaneously 
in a raster of columns i and lines j, wherein the image elements Ojj reproduce partial 
information from a plurality of views A k (k-1 . . .n) of a scene/object, and adjacent 
image elements 04 radiate light of different wavelengths or wavelength regions. The 
invention is further directed to arrangements for carrying out the method. 

In a method of the type described above, wavelength-dependent 
propagation directions are predetermined for the light radiated from the image 
elements ay. The propagation directions within an observation space in which an 
observer is situated intersect in a plurality of intersection points which correspond to 
observation positions. From each observation position, one eye of an observer 
perceives predominantly partial information of a first selection and the other eye 
perceives predominantly partial information of a second selection from views A* 
fk«l,..n). 
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90SI/5-2 PCT 
Title 

METHOD AND ARRANGEMENT FOR THREE-DIMENSIONAL DISPLAY 

Field of the Invention 

The invention is directed to a method for three-dimensional display 
of a scene/object in which a plurality of individual image elements ay are made 
visible simultaneously in a grid or raster of columns i and lines j, wherein the image 
elements a l} reproduce partial information from a plurality of views A* (k-L. .n) of 
the scene/object, and wherein adjacent image elements a,j radiate light of different 
wavelengths % or wavelength regions 6X. The invention is further directed to 
arrangements for carrying out the method. 

Prior Art 

As a result of the efforts made to display objects, landscapes, interior 
views of bodies and other things hased on imaging so that they are perceivable 
three-dimensionally by the observer, a large number of autostereoscopic methods 
have arisen in the course of development which can be roughly distinguished as 
lenticular methods, prism raster methods and barrier methods. 

These methods are based on the principle of optically showing a 
plurality of different perspectives simultaneously, but, through suitable steps, 
making only one or a plurality of these perspective views visible separately for each 
eye of an observer, resulting in a parallactic effect enabling the observer to perceive 
three-dimensionally . 

It is well known that as a result of pseudoscopic effects occurring as 
an unwanted by-product in these methods or when using arrangements working by 
these methods, the observer sees an image which is reversed with respect to three- 
dimensional depth and which is therefore unrealistic. Also, interference, referred to 
generally as Moire fringes, is perceptible to a greater or lesser extent depending on 
the design of these types of arrangements. While the phenomena mentioned above 
can be reduced or even eliminated, this generally requires additional steps which 
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make the arrangements more expensive or have a disadvantageous influence on their 
usability. 

For optical reproduction of the perspecti ve views of an object for 
purposes of autostereoscopic display, it is known to use electronically controllable 
5 displays which are also suitable for showing two-dimensional views when controlled 
in conventional manner. In this connection, it is desirable for possible cases of 
application to be able to switch front three-dimensional autoslereoseopie display to 
two-dimensional display (and vice versa) of the same scene or object. However, in 
known arrangements of this type, switching disadvantageous!)' changes the image 

1 0 quality in such a way that displayed text for example, is easily legible in one 
operating mode, but still insufficiently legible in another. This occurs in 
arrangements based on the barrier method, particularly when the barrier is composed 
of alternately opaque and transparent stripes arranged vertically adjacent to one 
another. Moreover, Moire effects still occur in this case and provide for an 

\ 5 unpleasant visual setisation. Lenticulars also substantially reduce legibility of 
displayed texts through the permanent optical imaging. 

HP 0791847 describes an arrangement in which autostereoscopic 
views are generated using a conventional RGB LC display in connection with 
inclined lenticulars, wherein Moire patterns occur on principle, in order to reduce 

20 the Moir£ pattern, this reference suggests arranging the color filters associated with 
the subpixels in a different configuration. It is disadvantageous that implementation 
of this suggestion would require aggressive modification of proven embodiment 
forms and manufacturing processes which would entail excessive costs with regard 
to industrial large-series production of conventional ROB LC displays. Further, the 

25 effect of the steps proposed in this reference does not extend to eliminating the 

disadvantages m two-dimensional displays, so that a uniformly high image quality is 
not ensured when switching from autostereoscopic to two-dimensional display. The 
reference cited above relates to an arrangement in which lenses are used for 
generating the autostereoscopic display. 

30 WO 97/02709 also suggests changing the surface structure of an 

image display device to achieve a reduction in the Moire effect. For this purpose, 
the RGB pixel surface structure is changed in such a way that a Moire-reduced 
autostereoscopic effect results. The barrier method is made use of in that transparent 
slits are applied which are surrounded by opaque surfaces. 
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In US 5,938,774, structured light sources which can also be 
structured with respect to their spectral properties, among other things, are used as a 
basis for autostereoscopie display. These structured light sources work together 
with lens-like optica! components which map ot image upon determined regions of 
light modulators, for example, LC displays, a group of concentrations of light 
generated at determined intervals for each perspective view. The disadvantageous 
effects described above also occur in these arrangements. 

For selecting the direction of the light proceeding from the 
perspective views, JP 10333090 suggests the use of color illumination and color 
filters, to addition, an optical filter is provided for reducing the amount of light in 
predetermined wavelength regions. The procedure described in this reference is a 
two-channel method based on only two perspective views, each view being 
perceivable to one eye of the observer. According to the disclosure, the width of a 
filter element or the width of an illumination element roughly corresponds to twice 
the width of a subpixei in an LC display. From this it necessarily follows that 
conventional LC displays are not applicable for generating the structured 
illumination, since an RGBRGBRGB color structure of the subpixels is 
predetermined in this display. Further, in this case too, the stripe-shaped color filters 
in periodic arrangement again inevitably give rise to Moire fringes. The fixed 
distance between the observer and the image plane given by the indicated equations 
and functions is also disadvantageous. 

US 5,75 1 ,479 describes an autostereoscopie display in which wedge- 
shaped light propagation directions are predetermined by vertically extended stripe- 
shaped red, green and blue filters for views which are interlaced, likewise in a stripe- 
shaped manner. Each eye of the observer accordingly sees an image composed of 
vertical stripes. The arrangement always presents the same views to the observer, 
who moves his eyes in vertical direction to the image surface, i.e., the perceived 
perspective impression always remains the same during a movement of this kind. 

This arrangement is disadvantageous in that the observer must remain 
in one observation position. Further, the number of possible views to be shown is 
limited to a maximum of four due to geometric conditions, so that the maximum 
quantity of observers is also relatively small. Most of the design possibilities are 
suitable for only one observer. Moreover, strong Moire effects occur when the color 
fdters are even only slightly out of alignment relative to the image transmitter. 
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Color LC displays are also used in connection with color illumination 
and color filters for autostereoscopic display in JP 10186272 and JP 8 194 190. in the 
arrangements suggested in these references, the autostereoscopic display can be 
based on a plurality of perspective views. The primary colors red, green and blue 
5 exclusively are provided for the filters; the illumination sources and the filters 

arranged in front of them are structured in a strictly periodic manner in the same, or 
opposite, sequence of the primary colors on the associated color mask. The color 
filters are stripe-shaped and the width of the filter elements corresponds essentially 
to the product of the width of a subpixel and quantity of views being displayed, 

10 As a result, the width of a filter element is at least twice as great as 

that of a subpixel in the LC display. Therefore, (just as in the arrangement 
according to JP 10333090), the use of commercial LC displays for structured 
illumination is impossible because of the given RGBRGBRGB.. . subpixel structure. 
Further, extensive Moire fringes are generated when the autostereoscopic display of 

1 5 a scene or ait object is to be based upon eight perspective views, for example. In this 
case, assuming a currently typical subpixel extension of 70 pm, a stripe-shaped RGB 
sequence of a filter would have a width of 3 x 8 x 70pm - 1.68 mm on the LC 
display. Moire fringes occur in a structure of this type, so that the display quality is 
impaired, 

20 JP 8 1 63605 describes an arrangement in which, again, two 

perspective views are used. The pixels on which the views are shown are uniquely 
visible for only one of the observer's eyes. Stripe-shaped color filters are arranged 
in front of a display or in front of a stripe-shaped RGB illumination element for 
selecting the direction of the light proceeding from the pixels. The same 

25 disadvantages as those described above also occur in this case. 

According to the description in JP 8146347, a separate transparent- 
opaque barrier corresponds with a color filter for the purpose of direction selection. 
The transparent regions of the barrier and the translucent regions of the color filter 
are either slit-shaped or circular. The disadvantages described above occur again in 

30 this case, as in the arrangement according to JP 8146346 which uses a two-channel 
method with stripe-shaped vertical color filters for correlating the direction with the 
two perspective views. 
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A two-channel method for stereoscopic display based oa two 
perspective views of a subject or a scene is described in EP-A-0 744 §72. The 
image information of both perspective views is made visible separately for each of 
the two perspective views and exclusively for the right eye and left eye, 
respectively, of only one individual observer. When more than one pair of such 
perspective views showing the subject or the scene from different observation 
positions is available, these additional pairs of perspective views are always 
displayed successively by pairs, so that, as the pairs of views change, observation is 
always stereoscopic, but is possible from different corresponding observation 
positions. EP-A-G 744 872 provides for synchronization between the image 
reproduction and the structured barrier for generating two stereoscopic views in 
each instance. 

EP-A-Q 860 728 describes an autostereoscopic display which is 
likewise suitable to use for two-channei display methods, in this case, also, always 
only information from two perspective views is made visible, one of which 
perspective views is assigned to the right eye of an observer, while the other 
perspective view is assigned to the left eye of the observer. The technical solution 
which is described in detail serves to direct the observer to viewing areas in which 
pseudoscoptc perception is possible. 



AMENDED SHEET 
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Description of the Invention 

Proceeding from the prior art mentioned above, it is the object of the 
invention to achieve an autostereoscopic display for a plurality of observers 
simultaneously with a few, preferably commercially available, optical components 
while improving perceptibility. 

According to the invention, m a method of the type described above, 
propagation directions are predetermined for (lie light radiated from the image 
elements which propagation directions depend on the wavelength of this light, 
wherein the propagation directions within an observation space in which the 
observer or observers is or are situated intersect in a plurality of intersection points, 
each of which corresponds to an observation position. From each observation 
position, one eye of an observer perceives predominantly image elements ay of a 
first selection and the other eye perceives predominantly image elements ay of a 
second selection from views Ak (k~l .. ,n). 

in this connection, an image element ag is a self-luminous or 
illuminated surface of small size with a surface content of about 10,000 pm J to 
several mm 2 on which a minimum section of one of the views A k (k~\ . . .n), referred 
to hereinafter as partial information of such view A k (k sa L..n), can be reproduced in 
location y. The index pair i j can also advantageously designate the position in 
view Ak from which the partial information that is reproduced on the image element 
aij originates, insofar as the views A k (k=L..n) are arranged in rasters of columns t 
and lines j. 

By a selection from views A k (k^L..n) is meant those views As- 
whose image elements a;j are to be predominantly visible for one eye or the other. 
For example, the propagation directions for light coming from image elements ctsj on 
which partial information of views Ak (k^l.,,4) (corresponding to a first selection) 
are shown can be predetermined such that this light or this partial information 
primarily reaches the left eye of an observer stationed in the observation space, 
while the propagation directions for the light coming from image elements a y on 
which partial information of the rest of the views A k (k=5.. m) (corresponding to a 
second selection) are shown can be predetermined such that this light or this partial 
information primarily reaches the right eye of the same observer. Consequently, in 
this case, the first selection which is intended for the left eye comprises views Ai, 
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Aa, A3 and A4, The second selection which is intended for the left eye would 
comprise views As, A$...A n . 

This also expressly includes the eases in the method according to the 
invention in which the light coming from an image element reaches the 
5 respective eye of the observer not in its entirety but only in part, which is possible, 
for example, when an image element a% is partly covered, for instance, by parts of 
the arrangement. 

The condition that an eye perceives "predominantly" image elements 
ay or partial information reproduced on these image elements ay is also met when 

1 0 this ey e sees, for example, 80% of the image elements ay reproducing partial 

information of view A t , while the other eye can likewise see such .image elements a,j 
f reproducing the partial information of view As, but less than 80%. 

The propagation directions are preferably predetermined by a 
plurality of wavelength filters wherein an image element ajj corresponds with a 

1 5 plurality of associated wavelength filter elements (3 pcf or a wavelength filter element 
ppq corresponds with a plurality of associated image elements cc;j such that the 
straight connecting tines between the surface center of the visible portion of an 
image element ay and the surface center of the visible portion of a wavelength filter 
element ^ corresponds to a propagation direction. 

20 It is advantageous when the wavelength filter elements %^ are 

arranged in arrays with columns p and lines q and one or more such arrays are 
arranged at a fixed distance in front of and% following the raster with image 
elements a (i with reference to the viewing direction of an observer. 

For purposes of predetermining the propagation directions, exactly 

25 defined positions ij on the raster are allocated to the image elements tt,j reproducing 
the associated partial information of views A k (k=l ...n). Defined positions p.q on 
the array are assigned to the wavelength filters fa which are to correspond with 
these image elements The propagation directions are then given by the positions 
of the image elements a*, on the raster and the positions of the corresponding 

30 wavelength filter elements fa on the array in connection with tire distance z 
between the raster and array. 
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The correlation of the partial information, of the views A k fk-l ...n) to 
image elements ay and the positioning of these image elements a l3 on the raster can 
be carried out, according to the invention, based on the following function (Fl): 



where 

i is the index of an image element a ;i in a tine of the raster, 

j is the index of an image element a;, in a column of the raster, 

k is the continuous number of the view A fc <fc=l . . .n) from which the partial 

information to be reproduced on a determined image element ay originates, 

n is the total number of utilized views A k (k~L. .n), 

Cij is a selectable coefficient matrix for combining and mixing on the raster the 
different partial information which originates from views A& (k»l . ..n), and 
IntegerPart represents a function for generating the greatest whole number not 
exceeding the argument in brackets. 



elements Og for which the views Ak (k=l...n) from which the partial information to 
be shown is to be drawn must be indicated. In this regard, i represents the horizontal 
index (with values from 1 to the horizontal image element resolution which, when 
the partial information is shown on RGB subpixels, is three-times the value of the 
pixel resolution) and j for the vertical index (with values from 1 to the value of the 
vertical image element resolution). 



When the total image which is to he shown on the raster and which is 



to be combined from partial information of the views At (k^l . . ,n) must be 
determined for an optional but fixed quantity n of views A k (k=l . . .a), all of which 
have the same image resolution or the same format, the following must be taken into 
account for the combination rule: 



corresponding to real numbers. Natural numbers greater than "zero" are possible m 
the value range mentioned above for i and j. 

When these parameters are set, the total image which is shown on the 
raster and which is combined from the different partial information of views A k 




In other words, the indices (i, j) designate the positions of image 



The values entered in the coefficient matrix cij can be values 
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(k=4 ...n) is generated corresponding to the function indicated above in that ail 
possible index pairs i.j are run through. 

According to the invention, a further prerequisite for generating a 
three-dimensional view consists in determining the structure in which the 
wavelength filter elements pVi which give the propagation directions in cooperation 
with the image elements a,j are to be positioned within the array with columns p and 
lines q. 

The wavelength filter elements pp, have transparency wavelengths or 
transparency wavelength regions 7^ which preferably correspond to the wavelength 
or wavelength region X a of the light emitted by the corresponding image elements 
Oij. For special constructions of the invention which will be described in more detail 
in ihe following, the wavelength filter elements also have, for example, 
transparency wavelengths or transparency wavelength regions A* lying outside the 
spectrum of visible light, so that the visible light is blocked out by these wavelength 
filter elements pV 

A transparency wavelength or transparency wavelength region h> can 
also stand for a combination of different wavelength regions (e.g„ transparent for 
blue and red, but not for green). The index b can accordingly have values from 1 to 
the maximum number of determined transparency wavelengths'transparency 
wavelength regions X*. In case of a wavelength fitter array -which can pass light for 
the fundamental or primary colors R,G,B at predetermined positions defined by the 
index pah p, q, while the entire visible spectrum is to be blocked out at other 
positions, then W4. In this case, for example, ihe transparency wavelengths or 
transparency wavelength regions k u A 2 and hi correspond to red (R), green (G) or 
blue (B) light and the transparency wavelength/transparency wavelength region \* 
lies completely outside the spectral region of all visible light. A transparency 
wavelength/transparency wavelength region \* of this kind results in an opaque filter 
(S). 

To this extent, the wavelength filter elements Pp, on the array can be 
considered as translucent or transparent parts of a mask image. The position of each 
wavelength filter p^ is uniquely established by the index p,q. A determined 
transparency wavelength or a determined transparency wavelength region. A* is 
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associated with every wavelength filter element ppq. The structuring of the 
wavelength filter elements $ n to form a mask image is carried out - in a manner 
analogous to the combination of partial information of different views A* (k=l . , .n) 
to form a total image - according to the following rule (F2): 

S 

(F2) b=-- p-d^-q-^'htegerPar^^^-^lj, 

where 

p represents the index of a wavelength filter ppqina line of the array, 
q represents the index of a wavelength filter element $ n in a column of the array, 
10 b is a whole number which determines one of the provided transparency 

wavelengths/transparency wavelength regions Xh for a wavelength filter element fi^ 
at position p,q and can have values between 1 and bmax, 

0^ is an integral value greater than aero which preferably corresponds to the total 
number n in views A* shown in the combined image, 
IS dp, is a selectable mask coefficient matrix for varying the generation of a mask 
image, and 

IntegerPart represents a function for generating the greatest whole number not 
exceeding the argument in brackets. 

Constructions of the invention in which b^ and n,„ are equal are 

20 preferred. 

The values entered in the selectable coefficient matrix dpq can be 
values corresponding to real numbers. Namral numbers greater than zero are 
possible for p and q which (as was already shown) describe positions within the 
wavelength filter array. 

25 Consequently, the generation of the combined total image from the 

partial information of views A* (k=L. .n) and the generation of the mask image are 
based on identical rules or at least related rules. The wavelength filter elements p M , 
as elements of the mask image, preferably extend over approximately the same 
surface area as the image elements <% 

30 This latter fact can be applied in a particularly advantageous manner 

in connection with reducing Moire effects. In this way, visible periodic 
superposition of the raster of image elements aij for image reproduction with arrays 
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of wavelength filters p 1 ^ as mask image can be reduced in a defined manner, so that 
Moire effects are also reduced. 

Also, the fact that every mask image is structured in a defined 
wavelength-selective manner can in itself be used to substantially reduce Moire 
5 effects through suitably structured mask images. This happens, for example, when 
the wavelength filter elements $ n for the primary colors R,G,B are arranged on an 
essentially opaque background pattern in the form of an isosceles triangle. Namely, 
in this case, for every primary color R.G,B, there is not chiefly a preferred direction 
of the superposition with image elements of the same primary color which are 
10 located directly below or directly above in the plane of the array, but rather there are 
many different directions, so that the perceptibility of the Moire is appreciably 
inhibited. 

Transparency wavelengths/transparency wavelength regions X* with 
identical content can also be predetermined for different values of b: for example, 

15 when rw=8, A,i to h can represent R,G,B in this sequence and X* to X% can 

represent wavelengths outside the range of visible light, where X\ to X3 transmit 
colors R,G,B and X4 to Xg block the visible spectrum. In this case, the combination 
rule for parameters ™ -1 ™ const and n m =8 give a mask image which periodically 
generates diagonal stripes in the RGB colors on an opaque background. Five of the 

20 filter elements $ n in every line remain opaque between these color stripes. The 
angle of the incl ination of the color stripes depends on the dimensions of the fitter 
elements pp^. 

In a further development which is mentioned by way of example, a 
plurality of transparency wavelengths/transparency wavelength regions can have 

25 the same filter effects: Let X t . . A? be wavelength regions which block the entire 
visible spectrum, let X 8 be a filter region which is transparent for the visible 
spectrum, and let n m ~& and ~ - 1 — const, then, according to the rule for 
generating a mask image, there results a substantially opaque mask image containing 
uniformly distributed, diagonal, transparent stripes on the surface which take up 

30 approximately one eighth of the entire surface. 

The wavelength filter elements and the image elements ay are 
correlated with each other by wavelengths or wavelength regions, i.e., a wavelength 
filter element $ m of a determined transparency wavelength/transparency wavelength 
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region can pass the light of those image elements % which emit light 
corresponding to this transparency wavelength or lying within the transparency 
wavelength region h>- However, as was already shown, wavelength filter elements 
P M can also block the light coming from associated image elements a%. 

The distance z between the array of wavelength filters (3^ and the 
raster of image elements ay, measured in the viewing direction, is a parameter to be 
determined while taking into account the width of the image elements a s j, the width 
of the wavelength filter elements p w and the size of the observation space, namely, 
in such a way that, with a given combination of individual partial information of 
views A* {k= 1 . ..a) on the raster within the observation space, the displayed 
scene/object can be perceived in three dimensions. 

For example, the distance z between the array of wavelength filters 
pV, and the raster of image elements o^ measured m the viewing direction can he 
determined according to the following equation (F3): 

where 

Sp represents the average horizontal distance between two wavelength filters 
when the array with the wavelength filters p^, is arranged behind the raster of image 
elements a,j in the viewing direction of the observer, or the average horizontal 
distance between two image elements ay when the raster of image elements ay is 
arranged behind the array with the wavelength filters $ n in the viewing direction of 
an observer, 

pa represents the average interpapillary distance with an observer, and 
d 3 represents a selectable observation distance which essentially corresponds to the 
average of all possible distances in the entire observation space between the raster of 
image elements and an observer or an observation position , 

In practice, there are also other possible procedures for determining 
the distance z. In this connection, the relationship in which the size or distance of 
the observation space increases as z increases also applies in general. 

For example, when three transparency wavelengths/transparency 
wavelength regions X Sj Xj, X 3 are predetermined for R,G3 and another transparency 
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wavelength/transparency wavelength region 7^ by which the visible tight can be 
completely blocked off is predetermined for generating a mask image with hm**^, 
there results a mask image which is well suited for three-dimensional display of an 
object/scene en the basis of 11^8 views At (k-1 . . ,n) using the coefficient matrix d pq 
5 which can be generated according to rate (F4): 

(F4) d pq ^£~lr(EBS^l d \( p + . 9 )mod8)+ ^~]4*$> +*)«nod8j|. 

In this case, n„r : 8; "mod" designates the residual class in relation to a divisor. The 

10 function S gives the value "zero" for all arguments not equal to zero; the function 

value 1 is given for the argument "zero" because $0)~1 and tfxvO^Q. The indices 
p,q run through all possible values within the mask image; when displaying on a 
color LC display with XG A resolution, e.g., the values for p are 1 to 1 024*3 and the 
values for q are 1 to 768. 

15 When the light emitted by the individual image elements tty 

propagates in a manner predetermined according to the invention there occurs within 
an observation space located in front of the raster with image elements ay a plurality 
of observation positions from which every observer located within this observation 
space sees primarily image elements ot;j of a first selection from views A k (k«l ...n) 

20 with one eye and primarily image elements ot$ of a second selection from views A k 
<fc= t . . . n) with the other eye, so that the scene or the obj ect is perceived three- 
dimensionally by the respective observer. 

The quantity of observation positions is so large and the observation 
positions are so close together that observers can move within the observation space, 

25 while their eyes are always, as it were, in an observation position of this kind 

because the observation positions correspond to intersection points of the defined 
propagation directions and the light beams visible to the eye have a small, but 
nonetheless existent, surface cross section. 

By observation space is meant, within the context of the invention, 

30 the area in which one or more observers are stationed or in movement and, insofar as 
the observer looks in the direction of the raster, can perceive the scene or obj ect 
tbree-dimensionally. Depending on the structure of the mask image and quantity n 
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of views At (k=l...n) that are used, viewing angles greater than 45° on the raster are 
possible, i.e., the observation space can have an opening angle of greater than 45 e 
proceeding from the mean perpendiculars of the raster. 

This new method for autostereoseopie display differs substantially 
5 from the relevant methods known from the prior art. Whereas, in known methods, 
partial information of a view is visible exclusively for one eye or the other eye, this 
new method intentionally allows partial information of one or more views to be 
visible to both eyes of the observer, 

A condition to be met as a prerequisite for three-dim ensional 

10 perception consists in that one eye sees more partial information of the same view 
than the other eye. However, by maintaining the propagation directions which are 
predetermined according to the invention, the quantity of "wrong" partial 
information - "wrong" because it is really to be assigned to the other eye - does not 
exceed a limiting value beyond which the quality is no longer sufficient for three- 

15 dimensional perception. In this connection, while not strictly required, it Ls 

advantageous to use perspective views as views of the scene/object. The use of 
orthogonal projections as views also gives excellent results. 

For example, when an object is to be displayed three-dimensionally 
based on, e.g., eight perspective views A k (fc^U.S), high-quality three-dimensional 

20 perception i s also ensured proceeding from the plurality of observation positions 

with the propagation directions which are predetermined according to the invention 
because the right eye of the observer perceives image elements Ojj with partial 
information, e.g., of views Ai to At predominantly although not exclusively, and the 
left eye of the observer perceives image elements Oy with partial information, e.g., 

25 of views A5 to A3 predominantly although not exclusively, wherein image elements 
cUj or parts thereof with partial information of views Aj to A4 are also visible in 
limited quantity for the left eye and image elements a„ or parts thereof with partial 
information of views A< to As are also visible in limited quantity for the right eye. 

While "wrong" image elements ctjj which are visible for both eyes 

30 lead in principle to a slight corruption of the three-dimensional impression, this does 
not destroy the deptli-correct 3D impression within the observation space. 

This also results in a substantial advantage of the method according 
to the invention which consists in that this method can be converted and utilized 
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with arrangements thai can be produced economically using a few commercially 
available standard products, e.g., color LC displays, and for reproducing partial 
information on the image elements ct^ as well as for generating the mask image with 
wavelength filters When the subpixels R,G,B of a color LC display serve as 

5 image elements a tj and the latter reproduce the partial information of views A* 
(k=l...n), a surprising color fidelity and color brilliance can be achieved. 

The use of wavelength filters offers a multitude of significant 
advantages particularly compared with the methods known from the prior art for 
three-dimensional display which are based on imaging optical elements, e.g., 

10 lenticulars. 

The filter elements do not generate any optical imaging and therefore 
also do not generate any imaging errors. Optical imaging based on single-stage lens 
systems, on the other baud, always entail imaging errors. Aspherieal lenses having 
the extension of the filter elements in the filter array cannot currently be produced at 

15 a reasonable cost. 

Further, when using lenticular shields, for example, light reflections 
from ambient light points are always perceptible over the entire width of the 
lenticular surface due to the shape of this surface. In contrast, punctiform ambient 
light sources are also reflected only as punctiform interference light reflections in 

20 the method according to the invention; such effects can be mmimteed, moreover, by 
the use of reflection-reducing films on the carrier material of the filter array or on 
the filter array itself. 

In the lenticular method, the lenticulars image the image elements for 
the observer; more exactly, an image element usually fills the entire width of a 

25 lenticular for the observer, with the result that the size of the image elements is 
perceived more coarsely. On the other hand, in the method according to the 
invention, every image element which is visible for the observer remains without 
optical imaging and is accordingly perceptible in an unmagnified manner. 

The method according to the invention offers the further advantage of 

30 the possibility that the three-dimensional display can be based on almost any number 
of, but at least two, views of a scene or object depending on the resolution of the 
raster used for image reproduction. 
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Moreover, it is possible to substantially improve the legibility of 
displayed text compared with known black-and-white barrier methods. That is, 
when wavelength-dependent mask image structures entirely without opaque surfaces 
are used in an arrangement within the framework of the invention and conventional 
5 text is placed below it, the text under every wavelength filter element $ m will be 

visible in contrast to a black-and-white barrier method for four views in which only 
a part, namely, one fourth of the displayed text surface, is visible in the center. This 
substantially facilitates legibility of text 

Further, in this case, a three-dunenstooally displayed image (e.g., 
10 using bandpass filters with a transmission of 100%) can he about a third brighter in 
relation to the average surface luminous density than the same three-dimensional 
image generated with black-and-white barriers. 

A special advantage of the method and arrangements for 
implementing this method according to the invention consists in that wavelength 
1 5 filter arrays can be produced in a relatively simple manner in technical respects 

relating to manuiacture. For example, they can be printed or impressed on glass or 
other carrier material, printed as a sheet or generated by an expos/ore process, In a 
particular embodiment, construction as a holographic optical element is also 
possible. 

20 In addition to the advantages of favorable and multifold possibilities 

of production, there are further advantageous optical characteristics of the 
wavelength filter arrays with respect to alignment. For example, a slight rotation of 
T* the filter array in the observation direction does not necessarily generate strong and 

unpleasant Moire effects, which substantially reduces expenditure on assembly. 

25 When using transparent carrier materials for the wavelength filter 

array, there occur beam offsets (parallel offsets) of the light propagation directions 
which influence the three-dimensional impression only negligibly. Further, the 
quality of the three-dimensional perception is affected only insignificantly when the 
wavelength filter elements fi m are not constructed as ideal filters (100% edge filters), 

30 As a result, currently available filter colors, also with characteristics that are not 
ideal, are suitable for producing the wavelength filter arrays. 

The use of the method according to the invention is not limited only 
to the light in the visible spectral region; rather, components of the invisible 
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electromagnetic spectrum can also be blocked or passed with a correspondingly 
modified wavelength filter array and, in this way, when a stereoscopic camera 
designed for these spectral regions is located at the location of the observer, three- 
dimensional recordings can be obtained and made visible after frequency conversion 

5 for the purpose of visual evaluation. In this way, numerous application possibilities 
result for the medical field alone, tor example, when a radiation dose with a given, 
wavelength is to he introduced at a determined spatial depth in a body. 

Every wavelength filter element can have fixed predetermined 
transparency wavelengths/transparency wavelength regions A* containing the 

1 0 wavelength of the light coming from the associated or corresponding image 

elements a^. Alternatively, wavelength filter elements fJ pq whose transparency 
wavelength/transparency wavelength region H can be changed depending on a 
control can also be provided. 

With appropriate programming of a control circuit, it is also possible 

1 5 to change the filtering effect of the wavelength filter elements p N during operation, 
which can be advantageously used for the purpose of adapting the autostereoscopic 
perceptibility of a displayed object to the indi vidual impression of an observer. This 
is achieved by changing the mask image. Accordingly, for example, a wavelength 
filter element can transmit a determined primary color, for instance, ft, in an 

20 optimal manner or not at all or in a brightness-dependent intermediate stage 
depending on control 

Also, wavelength filter elements which are selected in this way 
and belong to a predetermined region of the array can be switched so as to be as 
completely transparent as possible, so that this region generates a two-dimensional 

25 display of the scene or object, while the rest of the regions which are still 

wavelength-filtered continue to show a three-dimensional view. Of course, it is also 
possible in this way to display the entire scene/object by appropriate controlling of 
all wavelength filter elements %a in two dimensions or three dimensions, as desired. 
This can be achieved, for example, when a transparent color LC 

30 display which, like the color LC display provided for image reproduction, has 
separately controllable subpixels K,Q\B' (provided with an apostrophe for 
distinguishing them) is used as wavelength filter array and a surface illumination 
extending over the entire surface of the display is associated with this transparent 
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color LC display. When illumination is switched on, beams of the corresponding 
fundamental wavelength or corresponding wavelengths/wavelength regions proceed 
from every subpixel R',G',B\ 

For example, when a color LC display with subpixels R',GV8' which 
serves as a wavelength filter array is arranged in front of a color LC display with 
subpixels R,€,8 which is provided for reproducing the image elements «„, the 
radiation coming from a subpixel R can always only pass through subpixel R' of the 
color LC display which is arranged in front. When fee partial information of one of 
the views Ak (k=l...n) is associated with subpixel R, the propagation directions for 
the information of this image element a,j are given by straight lines through the 
surface centers of subpixel R' and subpixel R. This also applies in an analogous 
sense to subpixels G and G' or 8 and 8'. 

In this way, the respective desired propagation directions of the 
image information can be determined by correlating partial information of the 
different views Aj< (k~l ...n) with subpixels R,G,B of the image-displaying color LC 
display. For example, as will be explained more fully in the following with 
reference to an embodiment example, the wavelength-dependent correlation of the 
image elements of one of the views A k <Je*d ...«) predominantly with one eye or 
the other eye of the observer, as was intended, can be achieved in this way. 

in this connection, the invention is also directed to an arrangement 
for three-dimensional display of a scene/object in which, for purposes of 
reproducing the image elements c% a color LC display with separately controllable 
subpixels R,G,B is provided and coupled with a control circuit which generates 
image elements of views A k (kH ...n) on the subpixels R,G,B, wherein, further, there 
is at least one array of a plurality of wavelength filters ^ which is arranged at a 
predetermined distance z in front ofand'or after the color LC display with respect to 
the viewing direction of the observer, wherein a plurality of wavelength filter 
elements $ n correspond respectively with one of the subpixels R } G,B in such a way 
that these wavelength filter elements jj^ are transparent for light proceeding from 
the corresponding subpixel R,G,B, and wherein the propagation directions of the 
light proceeding from this subpixel R,G,B are determined by the positions of these 
wavelength filter elements 
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The distance between the subpixels R,G,B on the color LC display, 
the distance of the wavelength filter elements (5 M relative to one another inside the 
array and the distance i between the array of wavelength Otter elements $ n and the 
color LC display measured in the viewing direction of an observer are adapted to 
5 one another in such a way that the light proceeding from the subpixels R.G.B 
propagates through the corresponding wavelength filter elements |5 W in the 
determined directions in such a way that a three-dimensionally perceptible display 
results in the manner described above. 

A color LC display is preferably provided as a wavelength filter array 
10 and is coupled with a control circuit which controls the subpixels R , ,G' ) B' depending 
on the parameters dpq, n m and a*, wherein the wavelength h, associated with a 
wavelength filter element p fi! corresponds to the primary color of a subpixel R' S G* ( B' 
or of a corresponding subpixel R,G,B. A wavelength region hereinafter 
designated by S, which is completely opaque for visible light can be provided in 
1 5 addition to R,G,B as additional wavelength region h>- 

It is expressly noted that the invention includes arrangements in 
which the wavelength filter array is arranged, with respect to the viewing direction 
of an observer, after or in front of the color LC display serving to show the image 
elements, and in other possible arrangements a wavelength filter array is arranged in 
20 front of and after the color LC display for showing the image elements. 

With respect to their transparency behavior, the wavelength filter 
elements can also be designed so as not to be changeable over time. It is critical 
and also essential to the invention mat the subpixels R,G,B for reproducing the 
image elements ay correspond with wavelength filters p w or subpixels R'jCB' in 
25 such a way that there is a plurality of propagation directions corresponding to the 
method described above. 

For particular cases of application, it may also be advantageous when 
the respective dements in one or both rasters, i.e., in the image-displaying raster (Lj) 
and/or on the wavelength filter array (p,q), are also formed with dimensions which 
30 change by pairs. For example, a determined wavelength filter element pV, at the 
edge can be wider than a wavelength filter element P M in the center of the array. 

Further - in ease the wavelength filter array is arranged in front of the 
image-display ing raster of image elements a y in the viewing direction - the 
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wavelength filter array can be corrected in width (and, if need be, in height) by a 
correction factor f which is formed as follows: 

where d a and z are defined as in F3, The correction factor f which is formed 
according to f = 1/f is used when the wavelength filter array is arranged behind the 
image-displaying raster of image elements a* in the viewing direction. 

In another preferred construction, either the color LC display for 
displaying image elements 01$ or a color LC display serving as wavelength filter 
array is provided with a flat illumination source which essentially emits white light 
and whose surface area dimensions approximately correspond to the dimensions of 
the respective color LC display. The color LC display and flat illumination source 
are connected with one another or positioned relative to one another in such a way 
that the light proceeding from the illumination source is radiated through the 
subpixels R,G,B and R',Q\B' of the display and, in so doing, is filtered 
corresponding to the fundamental wavelengths R,G,B. 

By means of this arrangement, light is advantageously emitted from 
each subpixel R,G,B with essentially the same intensity in the direction of the 
associated subpixels R\G\8', and vice versa. 

In another special development, the flat illumination source is 
changeable with respect to its light intensity, so that it is possible to vary the 
intensity when an object is being displayed three-dimensionally and accordingly to 
adapt it individually to the observer in order to optimize three-dimensional 
perception, 

in a concrete embodiment of the invention, the constructional unit 
comprising the illumination source and the first array (i.e., LC display or filter array) 
located in front of it in the viewing direction can be formed by an electroluminescent 
display, an electron beam tube, a plasma display, a laser beam-illuminated display, 
an LED display, a field emission display, or a polymer-based display device. For 
example, a Pioneer PDP-501. MX or Philips SFTV1.5-B, Model 42PW9982/12, 
plasma display can be used. Large displays for stadium displays, rear projection 
displays or the like are also possible. 
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m certain cases, it is also advantageous when a magnifying or 
reducing lens, preferably a Fresnel lens, is arranged in front of the above-described 
arrangement according to the invention with respect to the viewing direction. This 
results in a real or virtual imaging of the arrangement for three-dimensional display 
5 for the observer. 

In a very special ease of application of the invention described above, 
it is possible to display different image contents (e.g., television programs) 
simultaneously on the same image screen (e.g., of a television set) and to assign to 
each of these image contents a separate propagation direction from which it is 

1 0 possible to observe only this image content when viewing the screen substantially 
without being influenced by the other image contents. 

For example, a first image content is shown in the first four views Ai 
to A* which can be four adjacent perspective views. A second image content is then 
contained in a further four views A5 to Ag. When a correspondingly generated 

1 5 combination image is shown with the arrangement according to the invention, the 
first image content can be perceived three-dimensionally from one observation 
location and second image contents can be perceived three-dimensionally from a 
second observation location. Of course, in special eases, views A t to A4 and views 
As to Ag can be identical to one another, so that the two image contents can be 

20 perceived from different directions, but two-dimensionaiiy. 

It is known from the prior art to demodulate the signals of a plurality 
of, but at least two, television transmitters in a circuit arrangement of one and the 
same device, for example, by using corresponding satellite receivers. The two 
different image contents mentioned above can be obtained from these two television 

2 5 signals, so that, depending on the observation position, one image content or the 
other caii be viewed over the entire surface of the image screen. Accordingly, it is 
possible for a number of persons to watch different television programs 
simultaneously on a television set. The accompanying sound can be heard, e.g., via 
headphones or can be sent via separate boxes to the observation locations. 

30 The invention is also directed to an arrangement for selective three- 

dimensional or two-dimensional display of a scene/object, which arrangement is 
outfitted with means for changing the transmission characteristics of the wavelength 
filter elements The wavelength filter elements can transmit selectively for 
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the purpose of 3D display according to the above-described rule for generating a 
mask image for a predetermined transparency wavelengtMransparency wavelength 
region J* or can he controlled for purposes of a 2D display so as to be as transparent 
as possible, i.e., so as to transmit as much visible light as possible. 

In a concrete use of a color LC display as a wavelength filter array, 
this means that all RGB subpixeis are controlled so as to be optimally transparent on 
the image portion to be used as 2D display, wherein a quasi-white illumination 
portion is formed which ensures an unimpaired two-dimensional impression. 

In the first ease, the control circuit is advantageously constructed in 
such a way that either only a selection of the wavelength filter elements or the 
wavelength filter elements p M in their entirety is/are switchable with respect to their 
transmission characteristics, so that the entire display of the sceae/objeet can be 
selectively changed from three-dimensional to two-dimensional display or only 
selected display regions can be ehanged from three-dimensional to two-dimensional 
display. 

This ability to change from three-dimensional display to two- 
dimensional display, and vice versa, can advantageously be achieved with a 
construction of the arrangement according to the invention which comprises 

an image reproducing device comprising a plurality of image 
elements a,j representing information from a plurality of views of the scene/object in 
a predetermined correlation, wherein light is radiated from the individual image 
elements a-, s in different wavelength regions, 

a filter arrangement which is arranged in front of or behind 
the image reproducing device in the viewing direction of an observer with a filter 
array of a plurality of filter elements comprising linear polarization fdter elements as 
well as wavelength filter elements p pq which transmit in determined wavelength 
regions, with a linear polarization filter and with a controllable optical medium 
which is arranged between the filter array and the linear polarization filter and 
which, depending on its control, causes a rotation of the polarization direction of 
linearly polarized light passing through, 

wherein the filter elements are arranged in such a way that 

propagation directions which are defined for the light radiated 
by the image reproducing device are predetermined in a first state of the optical 
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medium ia which the polarization direction caused by the optical medium and the 
polarization direction of the subsequent filter, i.e., the linear polarization filter 
elements of the filter array or of the l inear polarization filter, intersect , so that 
predominantly information of a first selection or of a first group of views can be 
perceived at a plurality of first observation locations and predominantly information 
of a second selection or of a second group of views can be perceived at a plurality of 
second observation locations, each of which is located roughly at interpupillary 
distance or eye distance from an associated first observation location, wherein a 
plurality of groups of views are possible, and 

in a second state of the optical medium in which the 
polarization direction caused by the optical medium and the polarization direction of 
the subsequent filter, i.e., of the linear polarization filter elements of the filter array 
or of the linear polarization ftlter, essentially run parallel to one another, the filter 
arrangement has increased transparency compared with the first state. 

For purposes of switching between 3D operation and 2D operation, 
the optical medium need only be actuated so as to cause a rotation of the polarization 
direction. 

For presetting the defined propagation directions in the three- 
dimensional operating mode (3D operation), the optical medium assumes a state 
such that the areas of the linear polarization elements are extensively canceled due to 
the intersecting polarization directions as the result of a predetermined control 
relative to the filter following in the direction of the passage of light, which filter is 
formed, depending on the arrangement, either by the linear polarization filter 
elements of the filter array or by the linear polarization ftlter. This produces an 
extensive structuring of the light passing through the ftlter arrangement. 

This structuring can be canceled by an actuation of the optical 
medium in that the latter is changed to a state in which the polarisation direction 
caused by the optical medium extends substantially parallel to the subsequent filter, 
i.e., there is only a slight weakening, if any, of the light intensity through the filter 
arrangement. The linear polarization elements which are opaque in three- 
dimensional operating mode in cooperation with the optical medium and linear 
polarization filter are accordingly translucent in two-dimensional operating mode. A 
substantially homogeneous passage of light through the filter arrangement is 
achieved by means of a suitable arrangement of these linear polarization elements. 
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In this way, images generated by fee image reproducing device can be perceived in 
the resolution of their reproduction. 

The controllable optical medium preferably comprises liquid crystals 
for rotating the polarization direction, resulting in a particularly simple and 
5 economical solution. For example, LC panels, which are known per se, bat which 
are without polarization filters, can be used for this purpose. Further, rotatabte 
linear polarization filters or piezoelectric elements can be used. Optical media based 
on the Pockets effect, the Kerr effect or the Faraday effect can also be used as 
optical media for polarization rotation. 

i o A structure of the filter array which can be produced in a particularly 

favorable manner results when ail linear polarization, filter elements have the same 
p polarization direction. In addition, the construction of the optical medium remains 

simple and the low expenditure on switching is maintained. 

The structure of the wavelength filter array and/or the optical medium 

1 5 can also be selected in such a way that switching is carried out in principle only on 
certain parts of the arrangement. This can be advantageous when a determined 
image component, for example, should always be perceived two-dtmensionally or 
three-dimensionally. 

The filter arrangement is advantageously arranged in front of the 

20 image reproducing device in the viewing direction of the observer. The image 
reproducing device may also be followed by a flat illumination source radiating 
white light. The observer accordingly sees the light emitted by, or passing through, 
the image reproducing device, for example, a color LC display, through the filter 
arrangement However, it is likewise possible to arrange the filter arrangement 

25 between the illumination source and the image reproducing device or color LC 
display. The color LC display and the filter arrangement can be advantageously 
combined to form a constructional unit. The distance z between the latter is on the 
order of 1 mm to 10 mm and is determined as a function of the raster mat is used for 
the image elements and the filter elements, the average interpupillary distance of a 

30 normalized observer, and a desired observation distance. 

The possibility of changing from three-dimensional display to two- 
dimensional display, and vice versa, can be advantageously achieved also by the 
further construction of fee arrangement according to the invention which is 
described in fee following. This arrangement comprises 
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an image reproducing device having a plurality of image 
elements a,j which represent in formation from a plurality of views of the 
scene/object in predetermined correlation, wherein light is radiated from the 
individual Image elements ay in different wavelength regions, 
5 - a filter arrangement which is arranged on the image 

reproducing device in the viewing direction of an observer with a filter array 
comprising a piuraiiLy of wavelength filter elements ppq which transmit in 
determined wavelength regions, and with a diffusion screen which is arranged 
behind the image reproducing device and in front of the filter array in the viewing 
1 0 direction and which is s witchable between a transparent position and a scattering or 
diffusing position, 

wherein the wavelength filter elements fi^ are arranged in 
such a way that propagation directions which are defined for the light radiated by the 
image reproducing device are predetermined in the transparent position of the 

15 diffusion screen, so that predominantly information of a first group of views can be 
perceived at a first observation location and predominantly information of a second 
group of views can he perceived at a second observation location, wherein a 
plurality of such locations with different groups of this kind exist, and the 
structuring of the light passing through the filter array is substantially reduced in the 

20 diffusing position of the diffusion screen relative to tire first position . 

For purposes of switching between 3D operation and 2D operation, it 
is only necessary to actuate the diffusion screen. The defined propagation directions 
in the three-dimensional operating mode are predetermined in the transparent state 
of the diffusion screen via the filter array. The above-mentioned extensive 

25 structuring of the light passing through the filter arrangement can be brought about 
in this way. This structuring of me light can be canceled again by actuation of an 
optical medium, i.e., in this case by means of the diffusion screen, in that the latter is 
switched so as to be traushscent in a scattering manner. A substantially 
homogeneous passage of light through the filter arrangement is achieved in this way, 

30 so tlrat images generated by the image reproducing device can be perceived in the 
resolution of their reproduction. Diffusion screens of this kind which are 
electronically controllable arc known per se and therefore require no further 
explanation for the person skilled in the art 
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The structure of the wavelength filter array and the structure of the 
diffusion screen can also be selected in such a way that switching is carried out in 
principle only on certain parts of the arrangement. This can be advantageous, for 
example, when a determined image component should always be perceived twc~ 
5 dimensionally or three-di mensionaliy. 

The wavelength filter arrangement is advantageously constructed as a 
passive filter, i.e., a filter not requiring any electrical energy. The wavelength filter 
array can be produced, for example, as a thin- walled plate or sheet in which the 
desired structure of wavelength filter elements {3pq is permanently impressed. The 
1 0 use of filter arrays of this type allows considerable cost savings compared with color 
LC displays. In addition, Moire effects resulting from the use of two identical color 
LC displays are prevented. It is preferable to use filter arrays whose individual 
wavelength filter elements p }S5 each have a polygonal, preferably rectangular, 
contour. 

15 In this construction, as well as in other constructions of the invention, 

the wavelength filter arrays preferably comprise exclusively wavelength filter 
elements (3 W which are transparent or opaque in one of the three color regions red, 
green or blue or in the entire spectrum of visible light. In this way, the legibility of 
displayed text can be substantially improved over known black-and-white barriers 

20 because of the greater sum light transmission. This can also be achieved with 

wavelength filter arrays which comprise exclusively wavelength filter elements $ m 
which are transparent or opaque in two of the color regions red, green or blue or in 
the entire spectrum of visible light. Further, some of the wavelength filter elements 
$ n can also be formed as combined wavelength- and linear polarization filters or as 

25 pure linear polarization filters. 

The linear polarization elements of the filter array which may be 
provided between the wavelength filter elements act as opaque or transparent 
filter elements, depending on the control of the optical medium. 

However, the positive aspect of simplified apparatus described above 

30 can also be achieved with a filter array in which filter elements of the type 

mentioned above which are either opaque or transparent in the entire spectrum of 
visible light are provided exclusively. 
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It is also advantageous ia this case that a color LC display with 
separately controllable subpixeis is provided as an image reproducing device, 
wherein a subpixel corresponds to m image element ajj. In 3D operation, a selective 
perception of these image elements ay is brought about at the image reproducing 
5 device by the filter arrangement. 

From each observation position, an observer perceives predominantly 
image elements of a first selection from views Ak (k-l...n) with one eye and 
predominantly image elements a,j of a second selection from views A^ (k=L..n) 
with the other eye to the extent that the correlation of partial information of views Ak 

10 (k=l.,.n) to image elements ay and the positioning of these image elements ay on 
the raster are carried out, as was already described, according to function (Fl), and 
the structuring of the wavelength filter elements £ p<} to form a mask image is carried 
out - in a manner analogous to the combination of the partial information of the 
various views A k (k= L..n) to form a total image - according to rule (F2). 

1 5 With respect to the ability to change from three-dimensional display 

to two-dimensional display, and vice versa, the arrangement according to the 
invention in a further development can comprise, in addition to an image 
reproducing device, described above: 

a filter arrangement with at least two static filter arrays which 

20 are arranged in parallel one behind the other, which filter arrangement is arranged at 
a distance z in front of or following the image reproducing device considered in the 
viewing direction of an observer, wherein each filter array has a plurality of filter 
elements $ n which pass light in determined wavelength regions and/or determined 
polarization directions, 

25 - an arrangement for displacing at least one of the filter arrays 

at right angles to the viewing direction from a first position relative to the second 
filter array into a second position relative to die second filter array, 

wherein the individual filter elements ppq are arranged on the 
filter arrays in such a way that, in the first position, the filter arrangement 

30 predetermines propagation directions for the light emitted by the image reproducing 
device such that predominantly information of a first group of views is perceptible at 
a first observation location and predominantly information of a second group of 
views is perceptible at a second observation location at eye distance from the first 
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observation location, and wherein there exists a plurality of such locations with 
different groups, and the filter arrangement has an increased transparency in the 
second position compared with the first position. 

The filter elements $ n can also be constructed as passive filter 
5 elements and/or as passive linear polarization filter elements. The filter elements are 
preferably constructed as passive filter elements. 

In order to switch between 3D operation and 2D operation, it ts 
merely necessary to actuate the displacement device by which the preferably two 
filter arrays are displaced relative to one another. Further, all expenditure for the 
1 0 control of the individual filter elements p^ can be dispensed with by using two static 
filter arrays. This results in a considerable simplification of the control expenditure 
on the arrangement. 

A piezo-adjusting device is preferably used as a mechanical 
displacement device. This piezo-adjustsng device allows a very exact offset of the 
15 filter array by the very' small longitudinal spacing of the filter elements j3pq s so that 
the filter arrays can be aligned exactly relative to one another by their raster 
arrangement when switching between the two positions of the filter arrangement 
With the piezo-adjustiog device, a parallel offset of the filter array in the order of 
magnitude of 100 urn can be retained precisely. In an alternative constructional 
20 variant, a stepper motor is used instead of a piezo-adjusting device. 

The filter arrays can also be constructed as passive filters, i.e., filters 
not requiring any electrical energy, and can be produced as thin- walled plates or 
sheets in which the desired structure of the filter elements ^ is permanently 
impressed. 

25 However, the effect of simplified apparatus described above can also 

be achieved with a filter arrangement comprising a plurality of filter arrays which 
comprise exclusively filter elements $ m which are opaque or transparent in the 
entire spectrum of visible light. 

In an advantageous construction of the invention, a color LC display 
30 with separately controllable subpixeis is provided as image reproducing device, 
wherein a sub-pixel corresponds to an image element. 

In 3D operation, a selective perception of the image elements ay is 
caused at the image reproducing device by the filter arrangement as was already 
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described above; in this case, an image element ay also corresponds to a self- 
luminous or illuminated surface with a surface content of about 10,000 |W to 
several mm 2 , on which a small section of one of the views A* <k=l ,.,n) can be 
reproduced at location i j. 
5 For some applications, a desirable operating mode for 

autostereoscopic display is one in which only selected sections of the displayed 
scene or object can be perceived three-dimensional ly, while the rest is perceptible 
two-diinensionaliy. Moreover, it is also often desirable to be able to vary two- 
dimensional ly or three-dimensionaily reproduced portions locally within the total 
10 display. 

In this connection, a further development of the invention provides 
means for switching between a plurality of different operating modes in which the 
illumination light reaches the observer either, for purposes of two-dimensional 
display, exclusively only through the image elements of the image reproducing 
15 device, but not through filter elements of the wavelength filter array, or, for purposes 
of three-dimensional display, through at least a portion of the filter elements of the 
wavelength filter array and subsequently through an associated portion of the image 
elements oty. 

With this arrangement, the scene or object can be displayed 
20 selectively for the observer so as to enable two-dimensional perception in whole or 
three-dimensional perception in whole. However, in contrast to this, it is also 
possible to display only one or more image sections three-dimensionally and to 
display the rest of the image two-dimensionslly, namely, when one operating mode 
is selected in which the illumination light reaches the observer through tire filter 
25 elements of the wavelength filter array and subsequently also through the associated 
image elements of the image reproducing device only in partial areas corresponding 
to the three-dimensionally displayed image sections. 

A first fiat illumination source and, behind the wavelength filter array 
in the viewing direction of the observer, a second flat illumination source are 
30 provided between the image reproducing device and the wavelength filter array, for 
example, as means for switching between the different operating modes, both fiat 
illumination sources being coupled with separately controllable on/off switches. 
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In this way, it is achieved in a simple manner, depending on the 
control of the on/off switch, that only the first flat illumination source is switched on 
in a first operating mode for two-dimensional display and illumination light reaches 
the observer only through the image reproducing device but not through the 
5 wavelength filter array, and in a second operating mode for three-dimensional 

display only the second flat illumination source is switched on and illumination light 
always reaches the observer through the wavelength filter array and the image 
reproducing device. 

The scene or objeci can be perceived by the observer two- 
10 dlmensionally in whole when the first operating mode is selected and can be 

perceived three-dimensionally in whole when the second operating mode is selected, 
f- In another development in this respect, a raster comprising a plurality 

of individually controllable shutter elements is associated with the wavelength filter 
array and, depending on the quantity of controlled shutter elements, the path of the 
1 5 illumination light generated by fee second flat illumination source is interrupted or 
opened through a larger or smaller quantity of filter elements. 

Three operating modes can be reali zed in this way in connection with 
the on/off switch mentioned above. Accordingly, the entire image can be perceived 
two-dimensionaily in a first operating mode in which only the first flat illumination 
20 source is switched on and illumination light reaches the observer only through the 
image reproducing device, but not through the wavelength filter array. 

In a second operating mode, only the second flat illumination source 
T is switched on and the iUuminaiion light always reaches the observer through the 

wavelength filter array and the image reproducing device, so that the entire image 
25 can be perceived three-dimensionally as long as the shutter elements are open. 

In a third operating mode, both flat illumination sources are switched 
on and a predetermined quantity of shutter elements are controlled in such a way 
that the illumination light in areas of the controlled (open) shutter elements reaches 
the observer through the filter elements as well as through the associated image 
30 elements and, consequently* with a predetermined propagation direction, while the 
illumination light in areas of the shutter elements which are not controlled (not open) 
reaches the observer only through the image reproducing device, but not through 
associated filter elements and consequently not with a predetermined propagation 
direction. Accordingly, the scene/object can be perceived two-dimensionally when 
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viewing the areas of the shutter elements that are not controlled, but can be 
perceived three-dimensionally when viewing the areas of the controlled shutter 
elements. In this connection, it can be provided in a special construction that one or 
both flat illumination sources can be coupled to dimmers, so that the emitted 
brightness can be regulated and adjusted in such a way thai the brightness of the first 
Oat illumination source is Jess than that of the second flat illumination source, 
preferably approximately by a factor of three. 

In this connection, the first flat illumination source preferably 
comprises a plate-shaped light guide which is limited by two large surfaces which 
ate located opposite one another, a first large surface facing the image reproducing 
device and the second large surface facing the wavelength filter array, and by 
circumferentially extending narrow surfaces. This light guide is supplied by at least 
one light source whose radiation is coupled into the light guide through one or more 
of the narrow surfaces. Within the light guide, the radiation is reflected back and 
forth partly due to total reflection at the two large surfaces and is emitted partly as 
useful light via the first large surface. In this way, large-surface flat illumination 
sources can be produced for large-surface image reproducing devices. 

In a flat illumination source constructed in this manner, the second 
large surface of the light guide can advantageously be provided with a coating which 
frustrates or interferes with the total reflection and whose interference capacity over 
the extent of the second large surface is inhomogeneous between two limiting 
values, wherein the limiting values are dependent upon the density d of the coating 
and the density d is a measure of the average distance between particles per area 
unit. 

In this way, the fight density distribution can be influenced in an 
economical and simple manner and a desired light density distribution can be 
produced over the radiating large surface. The operation upon which this is based 
can be explained as follows: 

With every reflection at the first large surface within the light guide, 
only a portion of the radiation is reflected into the light guide again due to total 
reflection, while a remaining portion exits continuously through the first large 
surface as useful light. The coating according to the invention which is applied to 
the oppositely located second large surface interferes with the total reflection in that 
by influencing the exit angle at the second large surface it changes the reflection 
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behavior in such a way that more light impinges at an angle on the radiating large 
surface at which the total reflection can no longer take place and a larger amount of 
light can accordingly exit as uscM light. 

The light guide is a transparent body which is made, for example, 
from glass or PMMA and is accordingly a medium that is denser than fee 
surrounding air. It is known that wherever the cladding of a light guide comes into 
close contact with adjacent materials or objects, the total reflection is disrupted, 
resulting in scattered rays. This is undesirable in light guide technique on principle. 
However, this effect is made use of in the present construction of the invention to 
interfere with the total reflection at the second large surface of the plate-shaped light 
guide in a defined maimer, specifically, such that the interference capacity is more or 
less pronounced in different areas of the large surface, as will be shown in the 
following. 

The differentiated interference capacity in different areas of the 
second large surface can be predetermined in such a way, for example, that the 
interference capacity of the coating is increasingly strong as the distance x from a 
narrow surface increases. In this connection, the interference capacity can be 
progressi vely increased in parallel to stripe-shaped surface portions oriented to this 
narrow surface. 

Accordingly, a coating can be applied in a fust surface portion near 
the narrow surface in which the average distance between particles per area unit is 
large and the interference of total reflection is thus relatively small. In the next 
surface portion which is oriented parallel to the latter and which starts, for example, 
at a distance x? from the narrow surface, the average distance between particles per 
area unit is less than in the first surface portion and the interference of total 
reflection is accordingly more pronounced. In a third surface portion starting at 
distance x 2 from the respective narrow surface, the average distance between 
particles per area unit is again smaller, i.e., there are more particles per area unit, 
which results in that the total reflection in this area is interfered with to an even 
greater extent. This continues accordingly over the entire second large surface, 
wherein the surface portion at the greatest distance from the respective narrow 
surface has the greatest density of particles per area unit and the interference 
capacity is accordingly also most pronounced at that location. 
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Therefore, while the total reflection has the least interference near the 
narrow surface into which the light is radiated, a sufficiently large proportion of the 
light is coupled out through the radiating large surface because of the greater light 
intensity still present at that location. However, as the distance from the narrow 
surface and the density of particles in the coating increase, the total reflection is 
interfered with a progressively increasing extent, so thai a proportion of light of 
approximately equal magnitude to that near the narrow surface is effectively coupled 
out in each of the areas of the radiating large surface that are located opposite these 
surface portions, in spite of the light intensity which is already low at these 
locations. 

in this way, a virtually homogeneously luminous large surface can he 
achieved which has a measurable luminous density per area unit at least three-times 
that of comparable flat illumination sources known from die prior art. This i s 
noticeable particularly in large-surface light guides, which is advantageous for large- 
image display. 

An even greater increase in brightness is made possible in another 
constructional variant in which the interference capacity of the coating becomes 
increasingly strong as the distances x 3 and x 2 increase proceeding from two narrow 
surfaces into which light is coupled. These two narrow surfaces can extend in 
parallel opposite one another at the light guide. In this case, the coating can also be 
formed such that the interference capacity increases progressively in stripe-shaped 
portions which are oriented parallel to one another and to the narrow surfaces, 
namely, up to a maximum located approximately in the center of the longitudinal 
dimension of the second large surface. 

A lacquer is preferably applied to the outside of the second large 
surface as a coating. This provides simple possibilities for applying the coating 
which are already proven techniques and provide a coating which is sufficient for 
many applications. The local lacquer density is equivalent to the interference 
capacity at this location. The lacquer density can be defined according to the 
function d - where x is a measure for the distance from the narrow surface into 
which the light is coupled, while d corresponds to a density value, in this case, for 
example, d « 1 for a completely lacquered area and d « 0 for an area of the second 
large surface that is not lacquered. 

In an advantageous construction, the density function can be given by 
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d - fix) - aj ■ x 3 ai ■ x 2 + aj x + ao, 
where the parameters %, & u a 3 and a 3 are selectable, For example, the parameters 
ac" 0, a t - 4, a 2 ~ ~4 and aj » 0 have proven successful 

This arrangement, of the invention is not necessarily limited only to 
5 polynomials of the third degree; in individual cases of application, it may also be 
useful to aim for a density function in the form of a polynomial of a degree higher 
than the third degree. 

In another possible construction, the density 4 is predetermined not 
only as a function of the distance x from the narrow surface into which the light is 
10 coupled, but also as a function of the y-eoordinate extending vertical to it. In this 

case, for example, the lacquer density is defined according to die function d = f(x } y) s 
wherein, as was already described, x is a measure for the distance from the narrow 
surface into which the light is coupled, but y is a measure for a position vertical to 
this distance. The density of the coating can accordingly be predetermined for every 
1 5 locati on .x, y on the second large surface and the amount of light exiting through the 
radiating large surface in an oppositely located area can be influenced. 

The density function d * f(x,y) can be useful particularly when a 
definite luminous density profile is to be generated over the radiating large surface. 
For example, with the function d » 1 for [0<4<x<O.6 and 0.4<y<G,6], or d *» Q, a 
20 particularly bright spot can be achieved roughly in the center of the radiating large 
surface when the values x or y are also scaled, i.e., when, for instance, x»j» » y miH « 
0 S a*** - y rasx = i. In this way, very high luminous densities can be achieved in this 
central spot. 

The application of lacquer to the outside of the second large surface 
25 can be carried out by means of a conventional printing process, e.g., silk screening, 
by generating an image that corresponds to the density function and includes the 
entire second large surface, wherein d - 1 again in this case for a completely 
lacquered area unit and d - 0 for an area unit not provided with lacquer. This image 
can be generated based on a gradation curve, if required. 
30 fa a modified construction, the entire second large surface can be 

lacquered homogeneously from the outside, i.e., provided with a coating of uniform 
density, fa this case, a particularly large amount of light is coupled out through the 
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radiating large surface; however, mhomogenetries occur since the intensity is greater 
near the radiating light source. 

In another construction of this kind, it is provided that the coating is 
formed of a plurality of particles with higher interference capacity and particles with 

5 a lower interference capacity in pretermitted quantitative proportions, wherein the 
particles with higher interference capacity predominate in surface regions w which 
the total reflection is to be interfered more extensively and the particles with low 
interference capacity predominate in surface regions in which the total reflection is 
to he interfered less extensively. In a very advantageous manner, dull silver 

10 particles can be used as particles with a higher interference capacity and glossy 
silver particles can be used as particles with a lower interference capacity. 

Further, partial areas of the coating can be left out and the second 
large surface has the highest possible Sight transmission in these partial areas. In 
special cases, these partial areas can be arranged in regular, freely selectable 

15 patterns, 

In a preferable arrangement in a further development, a translucent 
image reproducing device (e.g., a color LC display) is followed in the viewing 
direction of an observer by a wavelength filter array and a light source. In this case, 
the wavelength filter array is provided on its side facing the image reproducing 

20 device with reflecting or scattering surface elements and there is at least one light 
source whose radiation is directed only to the side of the wavelength filter array 
remote of the observer in the first operating mode, and is directed only to the side of 
the wavelength filter array with the reflecting or scattering surface elements in the 
second operating mode, and is directed only to selected areas of die side of the 

2 5 wavelength Alter array remote of the observer in the third operating mode. 

In this case, also, a three-dimensional display is generated in the first 
operating mode since the illumination light reaches the observer through the 
wavelength filter array as well as through the image reproducing device. When a 
combination image of a plurality of perspective views of the scene/object is 

30 displayed on the image-displaying raster of the image reproducing device, the three- 
dimensional impression for the observer occurs for the reasons mentioned above, 
namely, because only associated image information from the perspective views is 
visible for each of the observer's eyes, influenced by the positions of the filter 
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elements relative to the positions of associated image elements or by the propagation 
directions of the light that are determined in this way. 

In the second operating mode, on the other hand, the illumination 
light doss not pass through the filter elements and subsequently through the image 
5 elements, but impinges on the side of the wavelength filter array facing the observer 
on the reflecting or scattering surface elements and is consequently reflected or 
scattered from this side of the wavelength filter array in the direction of the image 
reproducing device, passes through the translucent image elements and reaches both 
eyes of the observer . Therefore, a selection of direction or assignment of image 

1 0 information to the right or left eye of the observer does not take place, so that, as a 
result, the display of the scene/object is perceived by the observer two- 
dimensionally rather than three-dimensionally, 

In this way, it is possible to generate, over a whole surface, a two- 
dimensional display or a three-dimensional display of the scene/object in a relatively 

15 simple manner, 

When a raster of individually controllable shutter elements is 
arranged in a manner analogous to the arrangement already described above, 
wherein the shutter elements correspond at least approximately to the size of the 
filter element or image element, the illumination light directed onto the surface 

20 elements can also be blocked out in certain sections by controlling predetermined 
shutter elements. 

In this construction, in a third operating mode in which a quantity of 
shutter elements in an area of the image surface is not controlled (not opened), an 
image section corresponding to this surface region is perceived two-dimensionally 
25 by the observer. 

On the other hand, the light passes through the rest of the controlled 
(opened) shutter elements and then through the wavelength filter array and also 
through the image reproducing device, wherein the image sections corresponding to 
these surface portions are perceived three-dimensionally by the observer, 
30 In this way, it is also possible in this case to generate a display of the 

scene/object which is two-dimensional or three-dimensional in certain sections of 
the image simultaneously with relatively simple means. 

The illumination light can proceed from two independent light 
sources, where in the radiation of one of the first two light sources is directed 
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exclusively to the side remote of the observer and the radiation of toe second light 
source is directed only to the side of the wavelength filter army which faces the 
observer and which is provided with surface elements. 

In order for the illumination light to he directed to the wavelength 
5 filter array or to the image reproducing device in the indicated manner, a 

controllable on/off switch can be associated with each of the two light sources. The 
control of the on/off switch and shutter elements, which can be parts of an LC 
shutter, can be carried out by PC and corresponding software which predetermines 
the switching states for the desired operating modes, 

10 It is also conceivable to provide onfy one light source instead of the 

two separately switchable light sources and to arrange swiveiably mounted reflectors 
by which the radiation proceeding from this light source is directed only to the side 
of the wavelength filter array remote of the observer in a first swiveling position, 
only to the side of the wavelength filter array with the reflecting or scattering surface 

1 5 elements in a second swiveling position, and by which the radiation proceeding from 
this light source is directed to the side of the wavelength filter array remote of the 
observer as well as to the side of the wavelength filter array with the reflecting or 
scattering surface elements in a third swiveling position, The three operating modes 
mentioned above can be realized in this way and in connection with controllable 

20 shutters which are positioned in the beam path between die light source and the 
reflectors. 

The wavelength filter array is preferably constructed as a static filter 
and the reflecting and scattering surface elements are exclusively positioned on the 
opaque surface regions of the static filter. 

25 In order to enable a simple construction especially for large-format 

image screens, for example, plasma image screens with 50-inch image diagonals, the 
in vention can be constructed in such a way that the filter arrays are formed of neutral 
filters for wavelengths-independent attenuation of the light intensity, wherein a 
determined transmission factor is given for every filter. Transmission factors of 0%, 

30 25%. 50%, 75% and 1 00% are preferably used, so that the legibility of displayed 
text is also considerably improved in this case compared with known black-and- 
white barriers due to the greater light transmission in sum. 

Moreover, some of the filters can also be constructed as combined 
neutral filter elements and wavelength filter elements, i.e., with wavelength- 
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dependent transmission factors. In concrete terms, this means that the corresponding 
filters with transmission characteristics of the kind mentioned above can only pass 
tight of determined transparency wavelength regions and simultaneously aiso 
attenuate their intensity. 

In this connection, the term "transmission characteristics" is assumed 
to include all possible properties of the filters employed herein. Accordingly, every 
filter has a very definite transmission characteristic h. As was already explained, 
this may be, in particular, a wavelength-independent attenuation of the light intensify 
with a determined transmission factor or a wavelength-dependent (optimal) 
transparency or a combination of the two. i.e., a wavelength-dependent attenuation 
of the light intensity combined with a determined wavelength-dependent 
transmission factor. 

Optionally, it is also possible to use wavelength filter elements $ m 
which transmit light of determined wavelength regions. These wavelength filter 
elements p\, q are preferably transparent in one of the three color regions red, green or 
blue. For example, wavelength filter elements $ K which are transparent in two of 
the color ranges of red, green or blue can also be used. The optionally used 
wavelength filter elements pp, have transparency wavelengths/transparency 
wavelength regions which preferably correspond to the wavelength or wavelength 
region X, of the light radiated by the corresponding image elements a (j . 

In order to circumvent the use of expensive screens or disks in the 
arrangement according to the invention which are electrically conductive and at the 
same time optically transparent, such as those used in plasma screens, a filter array 
is used which is located in front of a flat screen and in which at least every tenth 
filter element is electrically conductive. Sufficient total conductivity is accordingly 
achieved, 

A printable paint which is also electrically conductive (e.g., SPI 
Conductive Carbon Paint, produced by Structure Probe, Inc., USA), for example, 
can be used to generate the filter structure. In particular, metal particles which are 
applied to an adhesive surface can also be considered for forming opaque filter 
elements of the filter array. It is also possible for the material forming the filter 
structure to be combined with a carrier material as a photographic film or plate 
having corresponding electrically conductive characteristics- 
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The carrier material for the filter array can be a transparent plastic 
(e.g., PMMA), glass or a transparent foil, The carrier material is located either only 
on one side of the materia! or on both sides of the material forming the filter 
structure. This results in a kind of sandwich comprising a first layer of carrier 
5 material, the filter array, and a second layer of carrier material The carrier material 
with the filter array is preferably fitted into the frame of the flat screen. 

Ail of the electrically conducti ve filter elements on the filter array can 
advantageously be connected with one another so as to be electrically conducting. 
Further, all electrically conductive filter elements can be connected with at least one 

10 electrode by which the filter array can be incorporated in an electric circuit 

A first process for producing a filter array in which at least every 
tenth filter element is electrically conductive comprises, tor example, the following 
method steps: preparing a silk-screening mask using an electrically conductive paint, 
wherein at least every tenth filter element which is predetermined as not transparent 

15 is produced by means of this conductive paint; silk-screening of the filter structure 
on a transparent carrier material, e.g., PMMA or glass and, if necessary, repetition of 
the above-mentioned method steps. 

A second method for producing a filter array in which at least every 
tenth filter element is electrically conductive comprises, for example, the following 

20 method steps: preparing a printing mask using metal particles, e.g., silver particles, 
wherein at least every tenth filter element which is predetermined as not transparent 
is formed by means of said particles; coating a transparent carrier material, e.g., 
PMMA or glass, with a transparent glue {e.g., Acriftx 192 glue, produced by Rohm 
GmbH, Darmstadt, Germany); printing the filter structure on the carrier material 

25 and, if necessary, exposure, e.g., U V exposure, for curing the glue. 

There arc other possible methods for forming a filter array with the 
characteristics mentioned above. It is essential that the material for forming at least 
every tenth filter element is electrically conductive. All non-transparent filter 
elements are preferably electrically conductive. 

30 It also lies within the framework of the invention to provide 

additional outfitting with an arrangement for detecting the eye position of one of a 
group of selected observers, an arrangement for displacing the filter array vertical to 
the viewing direction of this observer, and a computation device which actuates the 
displacing device depending on the determined eye position of trie observer. In this 
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way, the respective observer sees almost exclusively the middle views of the views 
M (k=l,..rt) because of the position of the filter array which is permanently adapted 
to the eye position of the observer. 

Various arrangemeni^uch as those described, among others, in WO 
96/1 8925, can he used to detect the eye position of a selected observer (tracking). In 
a simple construction, a swivelable camera with a computation device is sufficient; 
the computation device evaluates the Signal supplied by the camera in that, e.g., the 
eyes are searched as white surfaces with dark points corresponding to the pupils. It 
is also possible to mark the selected observer, preferably between the eyes, with a 
specially colored point or another technically detectable feature. With larger screens 
(e.g., plasma displays with 50-inch screen diagonals), the selected observer can be 
made distinguishable in a simple manner in that the observer is stationed in a 
determined observation area, for example, the available tracking volume of the 
tracking arrangement. 

in order to displace the filter array, a device is provided which 
comprises at least one rail and at least one linear motor which is preferably 
constructed as a stepper motor. The displacement of the filter array is preferably 
effected in horizontal direction in relation to the (customary) viewing direction of an 
observer, but a vertical displacement is also conceivable, However, it is also 
possible to cany- out the displacement by means of piezo-aetuators. 

In a special construction, a test image is presented to the selected 
observer beforehand in order to calibrate the system. This can be useful with respect 
to the physical size of the observer, since different views are presented at 
observation positions which differ vertically but are identical horizontally in front of 
the screen. 

Brief Description of the Drawings 

The invention will be explained more fully in the following with 
reference to embodiment examples. In the accompanying drawings: 

Fig. 1 shows a constructional variant in which a first color LC 
display, as image-displaying raster, is arranged first, with a second color LC display 
arranged behind it at a predetermined distance z in the viewing direction of the 
observer as wavelength filter amy; 
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Fig. 2 is a highly magnified view, not true to scale, showing an 
example of a mask image generated by the subpixels R' S G*,B' of the second color LC 
display which are used as wavelength filters fi m ; 

Fig. 3 shows an example of a total image from the partial information 
of views Aw (k-1 ,..n) which is generated by the subpixels RGB of the first color LC 
display which are used as image elements ajj in a highly magnified view, not true to 
scale; 

Fig. 4 shows the structure of a mask image according to Fig. 2 which 
is formed exclusively of red subpixels R 

Fig. 5 shows the positions of the partial information from views Ak 
(k«l ...8) which are reproduced in the total injage according to Fig. 3 by red 
subpixels R; 

Fig. 6 shows the visible partial information, or parts thereof, for one 
eye of an observer viewed from one of the observation positions through the image 
mask from Fig. 4; 

Fig. 7 shows the visible partial information, or parts thereof, for the 
other eye of an observer viewed from one of the observation positions through the 
image mask from Fig, 4; 

Fig. 8 shows a construction differing from the constructional variant 
according to Fig. 1 in which an array of wavelength filter elements fi m of fixedly 
predetermined transparency wavelengths/transparency wavelength regions X h is 
provided instead of the second color LC display; 



Fig. 9 shows a section through an arrangement shown in Fig. 8 with 
the conditions according to Fig. 2 and Fig. 3; 



CA 0243SSSS 2003-06-05 

41 

Fig, 10 shows another construction differing from the constructional 
variant according to Fig 1 in which an array of wavelength filter elements with 
fixedly predetermined transparency wavelengths/transparency wavelength regions 
Xj, is positioned first in the viewing direction of the observer and is followed at a 
distance 2 by the image-displaying color LC display; 

Fig, 11 shows an example of the occurrence of the Moire effect; 

Fig. 12 shows an example of the mask image structure of a black- 
and-white barrier known from the prior art; 

Fig. 13 shows an example of an RGB mask image structure; 

Fig. 14 shows a first embodiment example of the arrangement 
according to the invention with means for switching between 3D and 2D } 
comprising a filter arrangement which is formed of a filter array, an optical medium 
for rotating the polarization direction, and a linear polarization filter; 

Fig. 15 shows a second embodiment example of the arrangement 
according to the invention with means for switching between 3D and 2D, 
comprising a filter arrangement which is arranged in front of an image reproducing 
device in the viewing direction of an observer and comprises a linear polarization 
filter, an optical medium for rotating the polarization direction and a filter array; 

Fig. 16 shows an example of the structure of a filter army with linear 
polarization elements and wavelength filter elements pp, in a highly magnified view, 
not true to scale; 

Fig. 17 shows a third embodiment example of the arrangement 
according to the invention with means for switching between 3D and 2D, 
comprising a filter arrangement with diffusion screen behind an image reproducing 
device in the viewing direction of an observer; 
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Fig. 18 shows a basic element from a first wavelength filter array; 

Ftg, 19 shows a basic element from a second wavelength filter array; 

Fig. 20 shows a first wavelength filter array composed of a plurality 
of basic elements according to Fig. 18; 

Fig. 2 1 shows a second wavelength filter array composed of a 
plurality of basic elements according to Fig. 19; 

Fig. 22 shows a summary wavelength filter array generated by 
superimposing the wavelength filter arrays shown in Figs. 20 and 2 1 ; 

Fig. 23 shows another summary wavelength filter array resulting 
from the summary wavelength filter array according to Fig. 22 after displacement of 
the two superimposed wavelength filter arrays from Figs, 20 and 21 fay three raster 
positions; 

Fig, 24 shows an example of a wavelength filter array which contains 
exclusively opaque and transparent wavelength filter elements P N ; 

Fig. 25 shows a filter arrangement which is formed by an offset 
superposition of seven wavelength filter arrays according to Fig. 24; 

Fig. 26 shows an embodiment example of the arrangement according 
to the invention with means for selective display over a whole surface in two 
dimensions or over a whole surface in three dimensions, comprising an image 
reproducing device, a wavelength filter array and fiat illumination sources; 

Fig, 21 shows an embodiment example of the arrangement according 
to the invention with means for selective display over a whole surface in two 
dimensions, over a whole surface in three dimensions or by image section; 
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Pig. 28 shows an arrangement of one of the flat illumination sources 
in Fig. 27 as a flat light guide with a light source; 

5 Fig. 29 shows ars example for a possible structuring of the density d 

of the coating in the flat illumination source according to Fig, 28 in a greatly 
magnified view; 

Fig. 30 shows an example for outfitting the flat illumination source 
10 according to Fig. 28 with another light source for coupling light into the light guide; 

Fig. 3 1 shows an example for a possible structuring of the density d 
of the coating in the flat illumination source according to Fig. 30 in a greatly 
magnified view; 

15 

Figs. 32 to 34 show examples for different density distributions in the 
construction of the flat illumination source according to Fig, 28 and coating 
according to Fig. 29; 

20 Fig. 35 shows an example fertile density distribution in the 

construction of the flat illumination source accord ing to Fig, 30 and coating 
according to Fig. 31; 

Fig. 36 shows an arrangement according to the invention as shown in 
25 Fig. 27 with integrated flat illumination source in the arrangement according to Fig. 
28, but without coating; 

Fig. 37 shows an example for the outfitting of the illumination device 
with scattering or reflecting surface elements; 

30 

Fig. 38 shows another example for the outfitting of the illumination 
device with scattering or reflecting surface elements, a flat light source and 
additional reflectors; 
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Fig. 39 shows an example for the structure of die filter elements P^, 
in a highly magnified view, not true to scale, in which exclusively neutral filters are 
used; 

Fig. 40 shows another example of the structure of the wavelength 
filter elements pp, in a greatly magnified view, not true to scale, using neutral fitter 
elements and wavelength filter elements; 

Fig. 41 shows another example of a total image comprising the partial 
information from views A* (k==l ...n: n=40) generated by the subpixeis RGB of the 
color LC display which are used as image elements a ijt in a greatly magnified view, 
not true to scale; 

Fig. 42 shows another example of the structure of the filter elements 
Ppq in a highly magnified view, not true to scale, in which neutral filters are used 
exclusively, highly suitable for three-dimensional display of a combination image 
according to Fig. 41; 

Fig. 43 shows another embodiment example of a combination image 
which takes into account n-40 views; 

Fig. 44 shows the section of a filter array for the embodiment 
example according to Fig. 43, wherein a filter element has roughly one fifth of the 
width of an image element; 

Fig, 45 shows the selection from views A* (k=4,..n> which is 
predominantly visible, for example, for one eye of the observer in the embodiment 
example according to Figs. 43 and 44; 

Fig. 46 shows an embodiment example of a filter array with 
transparent-opaque filters and color wavelength filter elements $ m in which the 
wavelength filter elements f> n have about a film of the width of the associated 
image elements oty; matching a combination image according to Fig, 43; 
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Fig, 47 shows another example of a combination image; 

Fig. 48 shows another example of a wavelength filter array which is 
highly suitable for a three-dimensional display with a combination image according 
to Fig. 47; 

Figs. 49a-e show different examples for illustrating possible 
constructions of filter elements $ m ; 

Fig, SO shows an embodiment example of an arrangement according 
to the invention with a wavelength filter array which is located in front of an image 
reproducing device in the viewing direction of the observer and which can be moved 
laterally by a displacing device; 

Fig, 51 shows a schematic view of the construction of an 
autostereoscopic image reproducing device for use in an arrangement according to 
the invention; 

Fig. 52 shows an example of a possible structure of the wavelength 
filter array, where rr=40, using exclusively opaque and transparent wavelength filter 
elements pV, which are highly suited for three-dimensional display of a combination 
image according to Fig- 4 1 . 

Detailed Description of the Drawings 

Embodiment example for describing the basic principle, according to 
the invention, of the 3D display; 

The embodiment example which serves in the following initially to 
describe the basic principle of the invention provides a currently commercially 
available color LC display, for example, Sanyo LMU-TK 12A, for reproducing the 
combination of partial information from views A* (k^l ...n) on image elements ay as 
well as for generating the mask image by means of wavelength filter elements ppq. 
In this way, the arrangement according to the invention can be achieved in a simple 
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and economical manner. However, this does not exclude any other possible 
construction for image reproduction or wavelength filtering insofar as it satisfies the 
basic conditions of the invention. 

Fig. 1 shows a variant from the different possibilities for the 
arrangement of image-dispiaying rasters of image elements the array of 
wavelength filter elements pV, and flat illumination source in which, in the viewing 
direction B of an observer 1 , a color LC display 2 is arranged first as image- 
displaying raster, followed at a predetermined distance z by a color LC display 3 as 
wavelength filter array. The color LC display 3 is connected with a flat illumination 
source 4 to form a constructional unit. 

Further, the image-reproducing color LC display 2 is connected with 
a control circuit 5 and the wavelength-selecting color LC display 3 is connected with 
a control circuit 6. Each of the two color LC displays 2, 3 has separately 
controllable subpixels of primary colors red (R), green (G) and blue (B). For better 
distinguishing between them, the subpixels of color LC display 2 are designated by 
R,G,B and the subpixels of color LC display 3 corresponding to the respective 
transparency wavelengths/transparency wavelength regions h> are designated by 
R'^'.B' in the following. 

The control circuit 5 is constructed in such a way that partial 
information from views A k (k=l...n) can be generated on the individual subpixels 
R,G 9 B, as described above. 

The control circuit 6 is designed in such a way that the individual 
subpixels R',GV8' for the respective fundamental wavelength red, green and blue can 
be switched with a transparency between 0% and 100%. The transparency with 0% 
would correspond to an opaque wavelength filter element fV 

In this case, the distance z between color LC display 2 and color LC 
display 3 is 3.8 mm, wherein the subpixels R',G\B' of color LC display 3 correspond 
to subpixels R,G,B of color LC display 2 in such a way that the thus determined 
propagation directions of the light exiting the subpixels K\G\B' and passing through 
subpixels R,G,H meet in a plurality of intersection points within an observation 
space 7 containing one or more observers 1. These intersection points of the 
propagation directions correspond to observation positions from which the 
scene/object can be perceived three-dimensionally by a pair of eyes. 
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The distance z for the construction variant examples according to Fig. 
I was calculated as follows: 

(F3» 

wherein it is assumed for tliat the average horizontal distance between subpixels 
R\G' S B' on the color LC display 3 which is arranged dosvnstream in the viewing 
direction is lOOjim. The average mterpupiHary distance pd was set ai 65 mm. The 
average observation distance 4 was selected at 2.5 m. This gives a distance z of 3.8 
mm. 

The array with wavelength filter elements ^ is constructed so as to 
be as thin as possible insofar as the array is arranged in front of the raster of image 
elements ay in the viewing direction of the observer. Con versely, insofar as the 
raster of image elements ay is arranged in front, this raster should be as thin as 
possible. Therefore, the distance z between the surfaces of the array or raster which 
face one another is shown in Fig. I , Fig. S and Fig. 10 and does not include the 
thickness of the constructional group arranged in front Printed foils or thin color 
LC displays, for example, can be considered as constructional groups of this kind 
which are as thin as passible. 

The propagation directions are predetermined by the surface centers 
of the visible portions of the respective subpixels R',G\B' and R,G,B, wherein the 
beam paths propagate not only in a plane, but rather so as to be repeatedly spatially 
distributed. 

Fig. 2 shows an example of a mask image with reference to 
individual subpixels R\G',B' of the color IX display 3 in a top view of the display 
surface which is greatly magnified, but not true to scale, for the sake of clarity. Each 
partial surface shown in the drawing corresponds to a subpixel which passes light of 
the respective primary color red (R*), green <G') and blue (B') when controlled for 
transparency. The subpixels that are controlled so as to be opaque are designated by 
S. The partial surfaces are shown in simplified manner as squares; the exact shape 
of the subpixels R^G'.B' is deliberately not shown. 

When three transparency wavelengths/transparency wavelength 
regions hMXi are given for R,G ; B and another transparency 
wavelength/'transparency wavelength region is given by which the visible light 
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can be completely blocked off, lor example, in order to generate a mask image with 
bnun^v a mask image which is well-suited for three-dimensional display of an 
object/scene based on n-S views A* (k=L,.n) is given by using the coefficient 
matrix dpq which can be generated by the following formula 

(F4) ^^ZzizkiHE^^+^nKid^+l^l^p+^mfxlSl. 



The flat illumination source 4 is located behind the array shown in 
Fig. 2, that is, in this case, below the drawing plane of Fig. 2. When the illumination 
1 0 source 4 is switched on, light of the respective primary colors red, green and hhie 
r proceeds from the individual subpixels R',G',B\ The subpixels designated by S 

remain dark. 

Fig. 3 shows - also not true to scale - an example of the combination 
of partial, information of different views A k (k»l..,&) in a top view of the raster of 
15 the color LC display 2 which has been generated according to the following function 
which was already described: 



(Fl) k ~i~c$'J~>i 



where c y » -1 ~ const, and n^S. 

Here again, every square partial surface corresponds to a subpixel 
R,G,B. The numbers 1 , ,,%^k indicated inside the square partial surfaces indicate the 
respective view Aw (k-l...n) to which the partial information indicated on a subpixel 
or image element rx„ belongs. Accordingly, partial information indicated on a 
subpixel designated by k~l belongs to A t , partial information indicated on a 
subpixel designated by k™2 belongs to A t, and so on. Accordingly, in the selected 
embodiment example, eight views Ai to As, preferably perspective views, are 
provided for three-dimensional display. 

The "black matrix" which is often incorporated in color LC displays 
for technical reasons is not shown for the sake of clarity. 

Assuming that the raster shown in Fig, 3 is arranged in front of the 
array shown, in Fig. 2 with respect to the viewing direction, as is shown in. Fig. 8, the 
light (Fig. 2) coming from a subpixel R' of the primary color red is directed through 
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all corresponding subpixels R of the raster (Fig. 3 ) into the observation, space 7 
(which is located above the drawing plane) and carries along with it the partial 
information which is show on subpixels R and corresponds to the partial 
information of views A* (k=L..n). 

It will be explained in detail with reference to Figs, 4 to ?, based on 
an arrangement shown in Fig. 10, how the three-dimensional impression is brought 
about. 

For the sake of simplicity, exclusively red image elements ay or red 
wavelength filters j3 w will be considered. This means that only the red wavelength 
filters Pp,, from Fig. 2 are shown in Fig. 4; consequently, Fig. 4 shows the structure 
of a mask image with wavelength filter elements R*. In a corresponding manner, 
Fig, 5 shows only the red image elements ot„ from Fig. 3. The numbers entered in 
the columns in the view in Fig. 5 correspond to the continuous numbers k of the 
views At (k-1,.,8) from which the partial i nformation to be shown on this image 
element ay or subpixel R is to be taken in order to generate a combination image 
from views A* (k*t..,8). This explanation, which is given by way of example, can 
be transferred to blue and green in equivalent manner. 

The views in Figs. 4 and 5 are not true to scale and the mask image is 
shown in a somewhat enlarged view. This is intended to reflect the fact that, e.g., 
when using a mask image according to Fig. 2 in which the wavelength filter 
elements p M actually have the same dimensions as the image elements a,, in Fig. 3, 
the mask image appears somewhat bigger to an observer than the raster with image 
elements ay because of the closer position in the viewing direction. 

When this slightly enlarged mask image according to Fig, 4 is placed 
- in an imaginary sense - directly on the combination image according to Fig, 5, 
image elements a tj or portions thereof which are visible for different eye positions 
can be detected. 

This is shown — not true to scale - by way of example in Figs. 6 and 7 
for two mask images imagined for different eye positions. It will be seen that 
chiefly image elements a i} (or components thereof) of views A 7 and As can be 
perceived, e.g., from the eye position associated with Fig, 6. According to Fig, 7, on 
the other band, chiefly image elements a;; (or parts thereof) from views A4 and A5 
are visible from the position of the other eye of the same observer. 
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This is intended only to clarify the basic principle of the method 
according to the invention. Three-dimensional perception results from the 
multiplicity resulting from the surface area-type arrangement of image elements cxyt 
both eyes see image elements ay and partial information of predominantly different 
5 views At Qt~l ...n) from the observation position, wherein the proportion of partial 
information perceptible for each eye is essential for three-dimensional perception. 

There are other possible constructional variants of the in vention 
which diverge from the basic configuration according to Fig, 1 , For example, as is 
shown in Fig. 8, a wavelength filter array 8 having wavelength filter elements $ m 
10 which are arranged in a structure similar to that of the color LC display 3, but which 
^ are not changeable, for example, with respect to their wavelength selectivity, can be 

provided instead of the color LC display 3 (in Fig. 1). The selectivity according to 
the primary colors red, green or blue or opaque or other transparency 
wavelength/transparency wavelength region, h, is assigned in an unchangeable 
1 5 manner to each of these wavelength filter elements so that the control circuit is 
also superfluous in this case. 

Fig. 9 shows a section (not true to scale) through an arrangement of 
the type mentioned above, shown in Fig. 8, based on the conditions given in Figs. 1 
to 3. This view is also not true to scale, but can nevertheless be used for purposes of 
20 illustration, In Fig. 9, for example, the right eye r sees about half of an image 

element a;, with partial information from views A 3 (in this case R) and M (in this 
case B) and a very small portion of an image element otjj with partial information 
from view A$ (in this case G). The left eye, on the other hand, perceives about half 
of an image element ay with partial information from views A* (in this case R) and 
25 A? (in this case G) and a very small portion of an image element a,j with partial 
information from views A| and A2 (in this case 8). 

In another constructional variant which differs from Figs. 1 and 8, 
Fig. 10 shows the wavelength filter array 8 positioned first in the viewing direction 
from the position of the observer 1 , followed at a distance 2. by the image-displaying 
30 color LC display 2, wherein this color LC display 2 is connected with the flat 

illumination 4 to form a constructional unit. Basically the same effect is achieved in 
this way, namely, the propagation directions of the light coming from the subpixeis 
R,G,B of die color LC display 2 through the corresponding wavelength elements 
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R\G',B' of the wavelength filter array 8 intersect in the observation space 7 in a 
plurality of observation positions from which the shown object is perceptible three- 
dimensionally. 

It is noted once again that the object of the invention is not limited to 
5 the arrangements shown herein; rather, the invention extends to ail arrangements in 
which the propagation directions are determined through a wavelength-selective 
structure which is generated according to the formula indicated above in connection 
with a - preferably color - raster of image elements o^. 

In the following, tor example, with reference to the arrangement 
1 0 shown in Fig, 1 , based on the combination image from Fig. 3 and the mask image 
from Fig. 2, it will be explained bow the reduction or prevention of Moire effects is 
^ brought about as an essential advantage of the invention. Tt is assumed to be known 

that Moire fringes occur when periodic patterns are superimposed in the direction 
extending at right angles to the angle-bisecting line of the enclosed angle from two 
1 5 predominant directions of the different patterns mentioned above. 

In the case of a commercially available color LC display, the 
subpixels are arranged in columns, wherein exactly every third column contains 
exclusively red subpixels. Consequently, since commercially available color LC 
displays are used in the selected embodiment example for reproducing views Aj- 
20 {k-l...n) as well as for generating the mask image, a direction to be considered for 
determining the angle-bisecting line is always the vertical line. The second direction 
results when a selected red subpixel is connected on the mask image with another 
red subpixel by a straight line. (Reference points are always the lower left corners 
of the subpixels). 

25 In Fig. 1 1 , this is shown by way of example for a straight line of this 

type. The resulting angle-bisecting line is shown by a dashed line, while the mean 
perpendicular or central normal on the angle-bisecting line indicates the propagation 
direction of the associated Moire" fringe. For all other connecting straight lines or 
directions of two red wavelength filter elements pp, of the mask image which are 

30 shown in Fig. i 1 the corresponding propagation directions for the Moire fringes can 
accordingly be determined analogously. Beyond this, there are many other relevant 
directions which cannot be seen here because of the sectional view of the mask 
image. 
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Whether or not the Moire fringes are perceptible is directly related to 
the spatial frequency of the red wavelength filter elements (3 pq on the connecting 
straight lines. The shorter the distance between the red wavelength filter elements 
Pp, on the straight line, i.e., the greater the spatial frequency of the red wavelength 
5 filter elements {Jpq, the more clearly the corresponding Moire fringes can be 
perceived 

However, since a great many Moke fringes develop simultaneously 
in an arrangement according to Fig. 1 or Fig. 2, there is no dominating Moire 
preferred or predominant direction to be perceived by the observer, 

1 0 All of the superirapositiotts shown here also apply in like manner to 

the green and blue image elements or wavelength fdter elements ^ so that a 
reduction of the Moire effect is also achieved. 

The reasons for the improved legibility of text compared with known 
black-and-white barrier methods will be explained in the following with reference to 

1 5 Fig. 1 2 and Fig. 13. Fig. 12 shows, for example, the relationships in a black-and- 
white barrier known from the prior art when a column T which is transparent to 
visible light is followed by three opaque columns S; this corresponds to a barrier for 
a system with four views. 

When using wavelength-dependent mask image structures entirely 

20 without opaque surfaces, as is shown, for example, in Fig. 13, and when common 
text is placed below both mask image structures according to Figs. 12 and 1 3, then 
only a part, that is, a fourth, of the displayed text surface is visible below die black- 
and-white barrier in the center. With the RGB barrier according to Fig, 1.3, 
however, the text below each fdter is visible. This substantially improves legibility. 

25 Embodiment examples of the arrangement according to the invention 

m which means are provided for switching between 2D and 3D are explained in 
more detail in the following. 

in the first of these embodiment examples which is shown in Fig, 14 
and in which the three-dimensional (autostereoscopic) display can be switched to a 

30 two-dimensional display, the image information reproduced on the image elements 
a§ originates from perspective views of the scenes or objects to be displayed. 

In Fig, 14, an image reproducing device in the form of a currently 
commercially available color LC display 2, e.g., Sanyo LMU-TK 12A, is followed 
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at a distance z in the viewing direction of an observer 1 by a filter arrangement 9 
with a filter array 10. A flat illamination source 4 which emits white light is 
arranged behind the filter arrangement 9. 

The filter array 10 in this case comprises a combination of 
wavelength filter elements 11.1 and linear polarization filter elements 1 1 .2 arranged 
in the form of a raster. In addition to this filter array 1 0, the filter arrangement 9 
comprises an optical medium 12 by which the polarization direction of die incident 
linearly polarized light can be rotated when passing through the filter arrangement 9, 
and a flat linear polarization filter 13. The linear polarization filter 13 is positioned 
between the color LC display 2 and the optical medium 12. The passing direction of 
the linear polarization filter 1 3 corresponds to the passing direction of an existing 
polarization filter of the color LC display 2 on the illumination side, although this is 
not shown in the drawing. 

The color LC display 2 also has separately controllable subpixels of 
the primary colors red (R), green (G) and blue (B) and is connected with a control 
circuit 5. For purposes of distinguishing between them more readily,, the subpixels 
of color LC display 2 are designated by R,G,B, while the wavelength filter elements 
1 1-1 are designated by R\G\B' depending on their transparency. The wavelength 
filter elements 1 J.I pass light irrespective of polarization direction. 

As in the embodiment examples discussed above, the control circuit 5 
is designed for generating partial information of views Ai< (k=d ...n) on the individual 
subpixels R,G,B of the color LC display 2. 

When 3D mode is activated - as will be explained more fully in the 
following - the propagation directions of the light coming from the wavelength filter 
elements 11.1 of the filter arrangement 9 and radiating through the corresponding 
subpi xels R,G,B of the color LC display 2 intersect in the observation space 7 in a 
plurality of observation points from which the displayed object or scene is 
perceptible three~dimensionaliy. 

The distance z between the color LC display 2 and the filter array 10 
is 2.3 mm in this case. This measurement results from (F3) when it is assumed for 
s P that the average distance between wavelength filter elements 1 1 . 1 on the filter 
array 10 is 100 urn. The wavelength filter elements i 1.1 are designed so as to have 
approximately the same mfc? in their dimension vertical to the viewing direction, as 
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the subpixels of the color LC display 2. The average interpupillary distance pd was 
set at 65 mm. The average observation distance d» was selected at 1.5 m. 

The combination of partial information of different views Ak 
{k sa l...§} on the color LC display 2 again corresponds to the example according to 

5 Fig. 3. Further, the filter array 10 is also based on the example of the mask image 
according to Fig. 2. The combination of partial information and the mask image are 
likewise generated in the manner described above according to functions (Fl) and 
(F2) and the manner in which the autostereoscopic impression is brought about 
corresponds to the explanation which was already given with reference to Figs. 4 to 

10 7 and Fig. 9. 

A second embodiment example of the arrangement according to the 
invention with means of switching between 2D and 3D is shown in Fig. 15, With 
respect to the component groups which are used, this embodiment example 
corresponds substantially to the first embodiment example according to Fig. 14, but 

1 5 in the present case the filter arrangement 9 with the filter array 1 0 which again 
comprises wavelength filter elements 1 L3 as well as linear polarization filter 
element s 1 1.2 is located at a distance z in front of the image-displaying color LC 
display 2 viewed from the position of the observer 1. Further, the filter array 10 is 
no longer located directly in front of the light source 4 in the embodiment example 

20 according to Fig. 1 5, 

In Fig. 15, the color LC display 2 is connected with the flat 
illumination device 4 and the linear polarization filter 13 to form a constructional 
unit. When 3D mode is activated - as will be explained more fully in the following 
- the propagation directions of the light coming from the subpixels R,G,B of the 

25 color LC display 2 and radiating through the corresponding wavelength filter 

elements 11.1 of the filter arrangement 9 intersect in the observation space 7 in a 
plurality of observation points from which the displayed object or scene is 
perceptible three-dimensionally. 

In Figs. 14 and 15, the linear polarization filter elements 1 1,2 are 

30 shown by horizontal lines symbolizing the polarization direction. It will be seen that 
the polarization direction is identical in all linear polarization filter elements 1 1.2. 
The linear polarization filter elements 1 1.2 can be either opaque or also transparent 
in the entire range of visible light- it is also possible to lim it the polarization- 
dependent transparency to determined wavelength regions, e.g., likewise to R\G'3\ 
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In both embodiment examples according to Fig. 14 and Fig, 15, the 
arrangement of the wavelength filter elements 1 i.l and the linear polarization filter 
elements 1 1,2 m the viewing direction of the observer corresponds to the highly 
magnified and not tnie-to-scale view in Pig. 2, The wavelength filter elements 1 1 J 
5 are shown in Fig, 2 by R\B' S G\ while the linear polarization filter elements 1 1 .2 are 
designated by S. 

The filter array 10 is preferably formed by a thin plastic foil or plastic 
plate structured in the manner described above, 

The controllable optica! medium 12 which enables a defined rotation 
10 of the polarization direction of the iinearly polarized light passing through 

cooperates with the filter array 10 and the linear polarization filter B to make it 
possible or to prevent - depending on rotation - the passage of light through the 
filter arrangement 9 in the area of the linear realization filter elements 1 1 .2. 

In order to trigger rotation, a control device 1 4 is provided which 
15 makes it possible, for example, by applying a control signal to the optical medium 
12, to change the polarization direction of the light on the path from the light inlet 
side to the light outlet side. 

In this respect, the optica! medium 12 has liquid crystals, for 
example. In the embodiment example according to Fig. 1 4, a conventional LC 
20 display (or an LC panel) is used for this purpose, wherein color filters and 

polarization filters which may have been present are missing or were removed. 
However, it is also possible to use an LC display in which a linear polarization filter 
is provided on one side which then takes over the function of the linear polarization 
filter 13 mentioned above. In this case, the switching of the optical medium 12 is 
25 advantageously carried out via the control device 14 of the correspondingly 

constructed LC display. For example, a white or black screen content can serve 
internally as control signal and then corresponds, e.g., to two effective polarization 
rotation directions of the liquid crystals crossing one another, A Philips 1 SOB or 
Sanyo LMU-TK 12 A LC display, for example, is suitable as an optica! medium 12 
30 for rotating the polarization direction. These latter offer the fiirther simplification 

that not every individual liquid crystal element needs to he controlled separately, but 
rather all liquid crystal elements can respond to one or a few control building blocks. 

U the embodiment example according to Fig. 15, on the other hand, 
an image reproducing device is provided which emits linearly polarized or 
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nonpolarized light. It is formed, for example, by the color LC display 2 and die 
illumination source 4 located behind the latter, With regard to the use of a color LC 
display 2 which is described herein by way of example, the linear polarization filter 
13 which extends over a surface area is already functionally integrated in the color 
LC display 2, so that the color LC display 2 emits linearly polarized light. However, 
for other types of displays 2 which emit nonpolarized light, e.g., plasma screens, the 
linear polarization filter 13 represents a subassembly which must be added on 
separately. 

If there is no rotation of the polarization direction carried out in the 
optical medium 12 which is arranged between the linear polarization filter 13 and 
filter array 10 in both cases described above and the polarization direction of the 
linear polarization filter 13 extending over a surface area intersects with the 
polarization direction of the linear polarization filter elements 1 1 ,2 at an angle of 
90°, light is extensively prevented from passing through in the region of the linear 
polarization filter elements 1 1 .2 of the filter arrangement 9. In this case, the filter 
arrangement 9 has a structure which is suitable for autostereoscopic, three- 
dimensional display. 

In order to switch to the two-dimensional type of display, the optical 
medium 12 is actuated via the control device 14, whereupon the polarization 
direction of the light being radiated in is rotated by a defined angle, namely, in such 
a way that it can pass through the linear polarization filter elements 1 1 ,2. 
Accordingly, the originally severe limiting of the propagation directions of the light 
is appreciably reduced. In addition, the average light permeability is increased. In 
tins case, more image information is visible to the observer, so that the image 
resolution increases. In particular, the legibility of texts is improved in this way . 
Ideally, that is, with a parallel orientation of the polarization directions at the light 
outlet side of the optical medium 12 and the linear polarization filter elements 1 1 .2, 
fee latter act as analyzers with 100% transmission. However, a strict parallelism is 
not compulsory because even with small intersection angles of the polarization 
directions of about 1 5°, which in this case is still considered essentially parallel, a 
high light transmission of about 90 per cent is achieved. This is sufficient in very 
ease for good text recognition and a high-resolution 2D image display. 
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In the embodiment example shown in Fig. 15, the polarization 
directions of the linear polarization filter 13 and the linear polarization filter 
elements 1 1 .2 are arranged in such a way thai the arrangement is in 3D operating 
mode when the opt ical medium 12 is in the switched off state. However, a different 
orientation of the linear polarization filter 13, for example, enables an opposite 
operation in which the 2D operating mode is predominant in the switched off state 
of the optical medium 12 , so that the optical medium 1 2 must be activated for 3D 
operation. 

As was explained in the beginning, the polarization rotation of the 
optical medium 12 can be generated in different ways. In one variant, a 
longitudinal Poekels cell with a corresponding control can be used as a swiicbable 
optical medium 12. In a cell of this type, the natural optical axis of a crystal of 
which it is substantially composed is oriented parallel to an electric field which can 
be switched on and which can be modulated in longitudinal direction. The last and 
slow optical axes occurring in the switched on field in the crystal must extend at an 
angle of 45° to the oscillation plane of the linearly polarized incident light, which is 
achieved by means of corresponding orientation. The Poekels cell comprises, for 
example, lithium niobate (LiNb0 3 ) or potassium phosphate (KH2PO4). When the 
half-wave voltage LI, as it is called, is applied to the Poekels cell, the polarization 
direction of the incident linearly polarized light is rotated by 90°, The half-wave 
voltage is calculated according to the following equation: 

(FS) U«WW, 

where h> is the base wavelength for which the half-wave voltage is to he calculated, 
r is the tensor element of the linear electrooptic constant which indicates the 
component used in the Poekels cell, and n s is the index of refraction of the 
corresponding crystal For example, for - 555 nm (green light), the half-wave 
voltage U = 747 V for LiNhCband LN7327 V for KHzPO*. 

Deviations from the exact polarization direction angle of 90* for 
wavelengths other than 555 nm do not have a disadvantageous effect, since the 
linear polarization filter elements 1 1.2 and the linear polarization filter 13 like all 
polarizer/analyzer pairs, have an intensity transmission characteristic proportional to 
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the square of the cosine of the angle of rotation. This means that the angle of 
rotation of the polarization direction of the light directed onto the filter array 10 or 
the linear polarization filter 13 in the range of 75° to 105° always provides for a 
passage of light through the filter arrangement 9 which is ideally far greater than 
5 90%. 

In a social constructional variant, a structure which, in addition to 
the individual elements R',B\G' and S, also has elements T which are always 
transparent, i.e., do not depend on polarization direction, can also he used instead of 
the structure of the titter array 10 shown in Fig. 2, A specific arrangement of these 

1 0 elements for purposes of a clearly perceptible switching effect in cooperation with 
the optical medium 12 and the linear polarization filter 13 is shown by way of 
example in Fig. 16. 

In a third embodiment example for switching from 2D to 3D which is 
shown in Fig. 1 7, a diffusion screen 15 is provided as switching means. For this 

15 purpose, the arrangement shown here again has a color LC display 2 as image 

reproducing device, a filter arrangement 9 and an illumination source 4, The color 
LC display 2 is arranged in front of the filter arrangement 9 considered from the 
observation position. 

The filter arrangement 9 comprises a static filter ray 10 of the type 

20 that has already been described. Further, the filter arrangement 9 comprises a flat 
diffusion screen 1 5 which is swttchable electronically by means of a control device 
16 between a transparent state and a scattering, translucent state. This diffusion 
screen 1 5 is positioned between the filter array 1 0 and the color LC display 2. 
Diffusion screens of this kind with dimensions up to 50 inches and more in the 

25 diagonal are available, for example, as Privalite Class® from the firm of VEGLA, 
Aachen, Germany. This glass is based on liquid crystals which are milky, i.e., 
scattering, when no electric voltage is applied, but substantially transparent when 
electric voltage is applied. 

In the transparent state, the illumination structured through the filter 

30 array 10 acts as a basis for the 3D operating mode, i.e., the diffusion screen 15 has 

no influence essential to function upon the light passing through. However when the 
diffusion screen 15 is switched to the scattering state, the structuring of the 
illumination is essentially canceled. As a result, the translucent image reproducing 
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device, that is, in this case, the color LC display 2, is illuminated homogeneously to 
a great extent. Conventional two-dimensional image contents can accordingly he 
shown in the 2D operating mode without heirig influenced by the filter array 10. 

In another embodiment example for switching between 3D and 2D, 
5 particularly in the construction of the arrangement according to the invention shown 
in Figs, 8 and 1 0, a filter arrangement which will be described in more detail in the 
following with reference to Figs. 18 to 23 can be used instead of the wavelength 
filter array 8 as means for switching between 2D and 3D. 

This filter arrangement comprises two arrays which are constructed, 

10 for example, as thin foil filters and comprise static wavelength filter elements, i.e., 
wavelength filter elements which do not change their optical properties over time. 
Both autostereoseopic filter arrays are composed of a plurality of identical base 
elements, one of which is shown in Fig. 18 and Fig. 19, These base elements differ 
with respect to their structuring with individual wavelength filter elements, R\G\B' 

1 5 and elements T which are transparent within the entire range of visible light 
(compare Fig. 19). 

Fig. 20 sho ws a section of a first wavelength filter array which is 
composed exclusively of identical base elements as are shown in Fig. 1 8. This 
wavelength filter array has no transparent elements T. 

20 Fig, 2 1 shows a section of a second wavelength filter array which is 

composed exclusively of base elements such as are shown in Fig. 19. This 
wavelength filter array also has transparent elements T in addition to wavelength 
filter elements R\G',B\ 

When the two wavelength filter arrays from Figs. 20 and 21 are 

25 placed one on top of the other so that the light must pass successively through both 
wavelength filter arrays, the summary wavelength filter array which is shown in Fig, 
22 and in which the filter effect determined by the wavelength filter elements 
R*,iT,B' (on the wavelength filter array according to Fig. 20} is achieved only in the 
area of the transparent elements T (on the wavelength filter array according to Fig. 

30 2 1 ) is given in a first orientation of the wavelength filter elements R',G',B' and 
elements T relati ve to one another. At all the rest of the locations in which 
wavelength filter elements R',G',B' of the two wavelength filter arrays overlap, the 
summary wavelength filter array is opaque, i.e., non-transparent . The opaque partial 
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raster portions of the summary wavelength filter array are designated by S in Fig. 

22, 

The summary wavelength filter array, as filter arrangement, causes a 
presetting of the propagation directions of the light radiated from the color LC 
5 display 2 in the manner described above, so that a realistic, three-dimensional 

perception is possible. For example, predominantly information of a first group of 
views At to A 5 is perceived at a first observation location and predominantly 
information of a second group of views A? to Ag is perceived at a second 
observation location at eye distance from the first location. 

1 0 A wavelength filter array shown in Fig, 23 results when the two 

wavelength fitter arrays from Fig. 20 and Fig. 2 1 lying one on top of the other are 
displaced by three raster positions in horizontal direction. As wilt be seen from Fig. 
23, this results in a very high light permeability since only one of the total of twenty- 
four partial raster portions of a base element is not permeable to light. The three- 

1 5 dimensional perception impression in the previous first position is canceled by the 
resulting high transparency of the summary wavelength filter array according to Fig. 
23, so that the image information shown on the color LC display 2 can now be 
observed two-dimensionatiy. 

The parallel displacement of the two wavelength filter arrays 

20 according to Fig. 20 and Fig. 2 1 relative to one another is carried out mechanically, 
for example, by means of a piezo-aetuator by which very small displacement steps 
in the order of magnitude of the raster width or raster height of the wavelength filter 
array can be realized, Instead of a ptezo-actuator, a stepper motor can also be used, 
to a modification , it is also possible to place more than two 

25 wavelength filter arrays above one another and to displace them relative to one 
another separately; however, care must be taken that the two positions mentioned 
above occur. 

It will be seen immediately that the positioning of the wavelength 
filter elements R\G\B' and the transparent elements T must be adapted to one 
30 another for this purpose, so mat a first position with a stricter degree of order is 
given by the parallel displacement for generating a 3D impression and a second 
position with a lower degree of order, but with higher transparency, is given for 2D 
display. 
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With the first and second wavelength filter array shown in Fig, 20 
and Fig. 21, after a parallel displacement by three partial raster portions, a good 3D 
impression is achieved in the first position and a good 2D impression is achieved in 
the second position. However, the invention is not limited to the structuring of the 
5 wavelength filter array described here; other arrangement patterns can be generated 
based on the idea described above or based on iterative methods. 

For example, the filter arrangement can also he formed by 
superimposing seven wavelength filter arrays whose individual wavelength filter 
elements are either opaque or transparent within the entire range of visible light. An 

1 0 example of a wavelength filter array of this kind is shown in Fig, 24. A 

superposition of seven wavelength filter arrays of the type mentioned above with an 
offset of one partial raster portion in each instance results in. the summary 
wavelength filter array shown in Fig. 25, 

Fig. 25 also shows the first position of this filter arrangement for the 

1 5 autostereoscopic mode . By switching the filter arrangement by means of one of the 
mechanical devices mentioned above, a second position is achieved in which the 
summary wavelength filter array is most extensively transparent, thai is, all of the 
opaque partial raster portions are arranged one behind the other in the observation 
direction. This results in a summary wavelength filter array whose structuring 

20 corresponds to Fig. 24 and which has a high transparency, so that the images shown 
on the color LC display 2 are perceived two-dimensionaily. 

In order to improve the filter action during 3D operation, die opaque 
filter elements which, in the first position corresponding to Fig. 25, do not adjoin the 
diagonal strips that are still transparent are, for example, about 1.3 times wider than 

25 the remaining opaque filter elements. Accordingly, an overlapping of the opaque 
filter elements results in the first position, which ensures that viewing takes place 
only through, the desired, non-transparent partial raster portions of the filter 
arrangement on the image-displaying raster of the color LC display 2 when observed 
at a diagonal viewing angle, that is ; not at right angles to the image-displaying 

30 surface. 

For the sake of simplicity, die description up to this point has referred 
to wavelength filter elements which are transparent in red, green and blue light or 
within the entire range of visible light. In contrast, however, the invention also 
includes the possibility of using other transparency wavelength regions insofar as 
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they are suitable for forming static, passive filter arrays. Further, the transparency 
wavelength regions need not be limited to the region of visible light. 

In some eases, it is desirable for the observer for a scene or object to 
be displayed optionally in a two-dimensional manner over the entire surface, in a 
5 three-dimensional manner over the entire surface, or in a two-dimensional manner 
which is limited to partial surfaces with the remaining part displayed in three 
dimensions. The further embodiment examples for switching between 3D and 2D 
which are described in the following axe advantageous for this purpose. 

In this connection, Fig. 26 shows first Che basic construction of the 

10 arrangement according to the invention with the option of selective two-dimensional 
or three-dimensional display of images of a scene or an object. The following are 
sho wn schematically successively from viewi ng direction B of an observer (or a 
plurality of observers): an image reproducing device IS comprising a plurality of 
translucent image elements on which image information of a plurality of perspective 

1 5 views of the scene/object can be displayed; a first fiat illumination source 1 9 

belonging to the illumination device of the arrangement; a wavelength filter array 20 
comprising a plurality of filter elements which transmit light m predetermined 
wavelength regions, and a second flat illumination source 21 belonging to the 
illumination device of the arrangement 

20 The wavelength filter array 20 comprises a plurality of filter elements 

with approximate dimensions of 0.99 mm (width) and 0.297 ram (height). These 
dimensions are adapted to a "Bafron BT 632 12" color jLC display which is used in 
this case, for example, as an image reproducing device 18. The distance between the 
image reproducing device 1 8 and the wavelength filter array 20 is about 2 mm in the 

25 selected example. 

The function of the control circuit 22 is to generate on the image 
reproducing de vice 18 combination images to be displayed which are formed of a 
plurality of views, in particular a plurality of perspective views, of fixe scene or 
object to be displayed. These combination images can be still photographs or, if 

30 required, moving images which change in predetermined short time cycles. Further, 
the control circuit 22 causes the switching on and switching off of the two flat 
illumination sources 19 and 21, wherein separately controllable on/off switches (not 
shown) are associated with the latter for this purpose. 
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Depending on the preset by means of the control circuit 22, it is 
possible to switch between a plurality of different operating modes in which the 
illumination light reaches the observer either exclusively only through the image 
elements of the image reproducing device 18, but not through filter elements of the 
5 wavelength filter array 20, for purposes of two-dimensional display or reaches the 
observer through the filter elements of the wavelength filter array 20 and 
subsequently also through the image e lements of the image reproducing device 18 
for purposes of three-dimensional display. 

Fig, 3 shows, by way of example, a highly magnified section of the 

1 0 image structure of the image reproducing device 1 8 with the plurality of image 
elements. Each of the subpixels which are shown in the form of squares in Fig, 3 
always has exactly the same position ij within the image raster of lines and columns 
in relation to a perspective view. The combination image to be generated is base on 
eight perspective views, i.e., the image information which is to he reproduced on the 

1 5 individual image elements are taken from eight perspective views and combined to 
form a total image which corresponds to the image reproducing device in its surface 
area dimensions. Each of the numbers 1 to 8 entered in the image elements 
designates one of the eight perspective views from which the respective image 
information originates. The substantially enlarged raster of image elements has a 

20 total of 1024 columns and 768 lines corresponding to the color LC display that is 
used. 

To ensure that the observer always sees image information from 
different views, i.e., from different image channels, simultaneously, the wavelength 
filter array 20 is structured, depending on the individual image elements of the 
25 image reproducing device 1 8 which preferably have pixel sizes or subpixe! sizes, in 
the manner shown by way of example in Fig. 2 with reference to a sect ion from the 
structure of the wavelength filter array 20 which is also shown in a highly magnified 
view. 

While every square in Fig. 3 corresponds to an image element in 
30 pixel size or subpixel size, every square in Fig. 2 should correspond to a filter 
element. The filter elements, designated by R\ transmit only in the range of red 
light, the filter elements designated by G* transmit only in ihe range of green light, 
and the filter elements designated by B' transmit only in the range of blue light. 
Filter elements which are not permeable to light (in the visible range) are designated 
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by S. The filter elements and the image elements are arranged in a raster so as to be 
proportional or identical to one another with respect to their dimensions. 

Fig. 27 shows a basic construction of the arrangement according to 
the invention in which, in contrast to the construction according to Fig, 26, it is 
possible not only to display images of a scene or an object two-dimensionally or 
threeHlimensionaUy as desired, bat also to reproduce image sections two- 
dimensionally or threc-dimensionally as desired. 

In this case, a shutter 23 is arranged between the flat illumination 
source 21 and the wavelength filter array 20, which shutter 23 comprises a plurality 
of indi vidually controllable shutter elements, wherein, depending on the quantity of 
controlled shutter elements, the path of the illumination light generated by the 
second fiat illumination source 21 can be interrupted or released by a larger or 
smaller quantity of filter elements. In the following, it is assumed that controlled 
shutter elements open the light path, while shutter elements that are not controlled 
block the light path. 

During operation of the arrangement, only the first flat illumination 
source 19 is switched on in a first operating mode for purposes of two-dimensional 
display, and illumination light reaches the observer only through the image 
reproducing device 18, but not through the wavelength filter array 20. In a second 
operating mode for purposes of three-dimensional display, only the second flat 
illumination source 21 is switched on, so that illumination light always reaches the 
observer through the wavelength filter array 20 and the image reproducing device 
18. 

In a third operating mode, both flat illumination sources 19 and 21 
are switched on and a predetermined quantity of shutter elements is controlled so 
that the illumination light reaches the observer in regions of the shutter elements 
which are controlled and which accordingly release the light path, through the filter 
elements as well as through the associated image elements, while the illumination 
light reaches the observer in regions of the shutter elements that are not controlled 
(blocking the light path) only through the image reproducing device 18. 

Therefore, the scene/object can he perceived two-dimensionally in 
regions of the shutter elements that are not controlled but three-dimensional! y in the 
regions of the controlled shutter elements. This assumes, however, that the flat 
illumination 21 delivers an appreciably higher luminous density per area unit than 
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the flat illumination source 19 which, for example, can be achieved by means of 
dimmers. 

Fig. 28 shows the flat illumination source 19 in a construction which 
comprises a light source 24 and a flat light guide 25. The light guide 25 is defined 
5 by two targe surfaces 25.1 and 25,2 which are located opposite one another and by 
circumferentially extending narrow surfaces 25.3 and 25.4, of which only the 
sectional views are shown in Fig. 28. The two other narrow surfaces defining the 
light guide can be imagined as extending parallel below and above the drawing 
plane. 

10 The light source 24 is, for example, a rod-shaped lamp whose 

longitudinal dimension is oriented at right angles to the drawing plane. It is 
positioned in such a way feat the beam emanating from it is coupled into the light 
guide 25 through the narrow surface 25.3 . One component L 2 of the coupled in 
beam is reflected back and forth within the light guide and a component Lt is 

1 5 radiated over the large surface 25.1 as useful light, in special cases, the narrow 
surface 25.4 located opposite the in-coupling can be constructed in a reflecting 
manner, so that radiation directed toward it is thrown back into the light guide. 

In a preferred construction, a reflector 26 is associated with the light 
source 24 and helps to increase the intensity of the radiation which is directed to the 

20 narrow surface 25.3 and which is coupled into the light guide 25. 

In order to be able to influence the light density distribution over the 
radiating large surface 25. 1 to a predetermined extent, a coating 27 which interferes 
with the total reflection is provided, according to the invention, on the large surface 
25.2 located opposite the radiating large surface 25. 1 , this coating 2? comprising 

25 individual particles and having an interference capacity which is inhomogeneous 
over the surface area of the large surface 25.2 between two boundary values. The 
boundary values of the interference capacity are determined by the density d of the 
coating 27, wherein the density d is a measure for the average distance of the 
particles relative to one another per area unit. 

30 Fig, 29 shows an example of how the density d of the coating 27 and 

therefore its interference capacity, can be structured over the large surface 25.2. In 
the drawing, the stripes are very wide in order to illustrate the principle. The width 
of the stripes is preferably appreciably smaller in the actual construction. Here, the 
large surface 25.2 is shown vertical to the viewing direction B. 
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The density d which differs over the large surface 25.2 is symbolized 
by shading with varying distance between the lines. Let it be assumed that the 
surface regions with greater distances between the shading lines indicate a lower 
density d and, therefore, a lower interference capacity and that the surface regions 
5 with smaller distances between the shading lines indicate a greater density d and a 
more pronounced interference capacity of the coating 27. 

Fig. 29 when compared with Fig. 2S shows that the density d and 
interference capacity are low near the narrow surface 25.3 through which the light is 
coupled into the light guide 25, but becomes increasingly greater progressively from 
10 surface portion to surface portion with increasing distance x from this narrow 
surface 25.3. 

As a result, the total reflection is disrupted the least in the vicinity of 
the narrow surface 25.3 because of the lowest density d, but because of the high light 
intensity at that location a proportion L 2 of the light flow exiting from the large 

1.5 surface 25. 1 is just as large as the light flow passing through the large surface 25.1 at 
a greater distance x from the narrow surface 25,3 because, although the light 
intensity decreases as the distance x increases, more light is coupled out through the 
radiating large surface 25.1 due to the increasing interference of total reflection. 

In other words, the light intensity decreases as the distance x from the 

20 narrow surface 25.3 increases, but the interference capacity of the coating 27 

increases, as a result of which, given an appropriate design of the density d, the light 
is radiated with virtually the same intensity over the whole large surface 25.1. 

Fig. 30 shows a construction in which the radiation proceeding from 
another light source 28 is coupled into the light guide 25 additionally through the 

25 narrow surface 25.4. In order to render the light radiation uniform over the large 

surface 25 J in this case, the second large surface 25 .2 is provided with a coating 27 
in one arrangement, wherein the interference capacity of this coating 27 in this ease 
is designed so as to increase proceeding from both narrow surfaces 25.3 and 25.4 
toward the center of the light guide 25 up to a common maximum. Ibis is shown 

30 with reference to Fig. 3 i . 

In this way, the total reflection is interfered with more extensively 
from surface portion to surface portion as the distance x from the narrow surfaces 
25.3 and 25.4 increases and it is ensured that the amount of light which is radiated 
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through the large surface 25, 1 as useful light is equal to that near the side surfaces 
25.3 and 25,4 in spite of decreasing light intensity toward the surface center. 

The coating 27 which is formed of many individual particles can be 
realized by different materials. For example, it is possible that particles with greater 
interference capacity are provided and particles with less interference capacity are 
provided and these two types of particles are applied to the large surface 25.2 in a 
given quantitative proportion, in surface regions in which the total reflection is to be 
interfered with more extensively, there are more particles with a higher interference 
capacity and in surface regions in which the total reflection is to he interfered with 
less extensively , there arc more particles with a lower interference capacity. For 
example, the particles with higher interference capacity can be dull silver particles 
and the particles with less interference capacity can be glossy silver particles, They 
can be applied by means of printing processes, wherein it is advantageous when the 
glossy silver particles are applied in a first printing process and the dull silver 
particles are applied in a second printing process. 

When using these coatings for a three-dimensional display, for 
example, according to Fig. 26 and Fig. 27, it is advantageous when some regular 
patterns are left out of the coating during printing, and wavelength filter elements 
which are not opaque are arranged in the missing locations. 

An alternative construction which can be produced by simple 
techniques provides a coating 27 formed by a paint or lacquer. In this case, the local 
lacquer density is equivalent to the interference capacity at the location in question. 
For example, if the lacquer density is defined by the function d = f(x) then, as was 
already indicated, x is a measure for the distance from the narrow surface 25.3 and d 
is a measure for the density with the limiting values d-0 and d = 1, where 1 is the 
interference capacity with the greatest lacquer density and 0 is the interference 
capacity with the absent lacquer layer. For example, in 

d * f(x) tt a 3 • x } + a 2 - x ? " +■ a f • x +• a©, 
the parameters % at, aa and aj are elective. The following parameter sets have 
proven successful in connection with the arrangement according to Fig. 28: 

(1) % ~ 0; a t = 0.5; a 2 ~ 2; a 3 * -0.5; 

(2) ao = 0; a } -0;a 2 - 1; a 3 - 0; 

(3) ao = 0;at = O.5-a2 = ~O.5;a 3 =l. 
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The following can be advantageously given for the arrangement according to Fig. 
30; 

(4) a 0 » 0; a f = 4; a a = -4; a 3 » 0. 

The density distribution is shown in Figs. 32 to 35 for parameter sets 
5 (I) to (4) as a function of the distance x. The parameters are basically freely 

selectable. However, care must be taken that the function d = f(x) in the definition 
range (x m m x nm ) gives values where Osds 1 . The values x min and w superficially 
describe the horizontal dimension of the large surface 25.2 to be painted. 

On this basis, the value x^rO is assigned to the position of the 

1 0 narrow surface 25.3 and the value x 8KW = I is assigned to the position of the narrow 
surface 25.4 in Figs. 32 to 35. The smallest density <W»0 is at jwO, that is, 
always at the narrow surface 25.3 or 25.4 into which light is coupled. Hie 
maximum density d max =l is always at the greatest distance from the narrow surface 
25.3 or 25,4 into which light is coupled. In Figs. 32 to 34, this is only the narrow 

15 surface 25.3; therefore, the density d min «0 is always only at x min «0. In Fig. 35, light 
is coupled into both narrow surfaces 25 J and 25.4; therefore, the density d m j a =0 is at 
Xmin~0 and at Xm^— 1, but the density dt,-,«-l is at location x~0,5. 

When using light sources 24, 28 which radiate light in direction y 
(see Figs. 29 and 31) with inhomogeneous intensity, it can be provided according to 

20 the invention that the density d can be varied not only in direction x but also in 
direction y, so that the density function then takes on the form d - f(x,y), 

In this way, the large surface 25.2 has a denser coating 2? within the 
light guide 25 at locations with lower light intensity, wherein the total reflection is 
interfered with more extensively at that location and the intensity of the useful light 

25 radiated through the large surface 25 J is thus increased. On the other hand, a tower 
density d and accordingly a lower interference capacity is provided at locations of 
higher intensity along the coordinate y, wherein a sufficient quantity of light 
nevertheless passes outward through the large surface 25.1 as useful light. 
Accordingly, the radiated quantity of light is rendered more uniform also in the 

30 direction of coordinate y. 

Of course, the coating 27 cm be used not only to render the amount 
of light radiated through the large surface 25.1 more uniform, but primarily it can 
also be achieved by varying the density d, when this density d is predetermined in an 
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appropriate manner, that light is radiated through preferred surface portions of the 
large surface 25, 1 with a higher light intensity than through surface portions that are 
cot preferred. In this way, depending on presets, light structures and light figures 
can be generated which stand out from their surroundings on the large surface 25.1 
5 because of greater or lesser brightness. Accordingly, to give a simple example, a 
particularly bright spot can be achieved in the center of the radiating large surface 
25.1. 

As an alternative, the entire large surface 25.2 can be painted or given 
a reflective coating in a substantially homogeneous manner, so that a particularly 

1 0 large amount of light is radiated through the large surface 25 . 1 , although not with 
homogeneous distribution. 

With reference to Fig. 36, an embodiment example of the 
arrangement according to the invention for selective three-dimensional or two- 
dimensional display of a scene/object is described in detail in the following, wherein 

15 an illumination source is integrated in the construction according to Fig. 28, The 
coating 27 is not absolutely required in this construction. If it is applied, however, 
then the silver particles mentioned above are preferably used with different 
characteristics with respect to the interference of total reflection. In an alternative 
construction, it is possible to design the coating 27 in the form of a laeqaer layer 

20 which forms the fiiter array at the same time. However, for use in the arrangement 
for three-dimensional display, patterns must be left out in both constructions so as to 
correspond to the structure of the wave length filter array that is used in such a way 
that there is preferably a cutout or missing portion on the fiiter elements which are 
not opaque. 

25 In Fig. 36, there is arranged in the viewing direction B of the observer 

first the image reproducing device 18 in the form of a translucent LC display, then 
the light guide 25, a wavelength filter array 20 and the flat illumination source 21, 
wherein the latter can be constructed, for example, as a Flanon light tile 
(manufacturer: OSRAM). 

30 A diffusion screen 29 is arranged between the flat illumination source 

21 and the wavelength filter array 20 to render homogeneous the intensity of the 
radiation proceeding from the flat illumination source 21. 

Fig. 36 again shows the light source 24, already mentioned in the 
preceding embodiment example, which is arranged near the narrow surface 25.3 of 
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the light guide 25 and which has the reflector 26 for coupling radiation into the light 
guide 25, The light source 24 as well as the flat illumination source 21 are coupled 
with separately controllable on/off switches, so that it is possible to operate either 
only the light source 24 or only the flat illumination source 21, or both. 
Accordingly, as was already described, the first and second operating modes can he 
realized and the scene/object can be displayed two-dimensional ly or three- 
dimensionally over a whole surface. As was already shown, the third operating 
mode is possible with the separate control of a selection of individual shutter 
elements of the shutter 23 (see the description relating to Fig. 26). 

In the first operating mode, in which the flat illumination source 21 is 
switched on but the light source 24 is switched off, the illumination tight reaches the 
eyes of the observer through the wavelength filter array 20, the light guide 25 and 
the image reproducing device 18, wherein both eyes are offered different image 
information predetermined by the position p,q of the filter elements relative to the 
positions i j of the associated image elements, and a three-dimensional impression of 
the scene or object displayed on the image reproducing device is brought about for 
the observer. The shutter is controlled (open) in this case. 

In the second operating mode, only light source 24 is switched on. 
As a result, the light reaching the observer is exclusively light which, coming from 
the targe surface 25. 1 , has passed the image elements of the image reproducing 
device 1 8 and carries along image information, but has not passed the wavelength 
filter array 20. Accordingly, there is no selection and predetermination of direction 
for selected image information and assignment of the latter to the right eye or the left 
eye of the observer, so that the scene/object is perceived hvo-dimensionaily and not 
three-dunens tonally. 

In the third operating mode, die light source 24 and the flat 
illumination source 21 are switched on. As has already been described, a 
predetermined quantity of shutter elements is controlled in such a way that the 
illumination light reaches the observer in selected areas through the filter elements 
and through the associated image elements and consequently with a predetermined 
propagation direction, while the illumination light in the regions of the shutter 
elements that are not controlled reaches the observer only through the image 
reproducing device, but not through associated filter elements and, consequently, not 
with predetermined propagation direction. Accordingly, the scene/object can be 
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perceived two-dimensionally in regions of the shutter elements that are not 
controlled, while it is perceptible three-dimensionaOy in regions of the controlled 
shutter dements, 

The coatmg 27 which is pre ferably formed of dull and glossy silver 
particles in the present selected example ensures in this case that as much useful 
light as possible is radiated over the large surface 25. 1 . The density structure of the 
coating 27 is formed as in Fig. 29, for example, so that the intensity of the useful 
light radiated over the large surface 25. 5 is as uniform as possible over the entire 
large surface 25.1 and, in so far, a uniformly distributed image brightness is ensured. 
However, as was already mentioned, the coating 27 in this embodiment example is 
not strictly required. 

Cylindrical lenses (not shown) or a diffusion screen can be provided 
in front of the narrow surface 25.3 so that light from the light source 24 is coupled 
into the light guide 25 more uniformly. 

Another embodiment example for switching between 2D and 3D will 
be explained in the following with reference to Fig. 37. In the arrangement 
according to Fig. 37, the side 20.1 of a wavelength filter array 20 remote of the flat 
illumination source 21 is coated with scattering surface elements 30. The scattering 
surface elements 30 are worked into a disk having a thickness of 0.5 mm by etching, 
for example, and this disk (not shown in particular) is connected with the 
wavelength filter array 20. 

The etching is provided only in surface regions corresponding to the 
opaque filter elements designated by S in Fig, 2. The rest of the filter elements, 
designated by R',G',B', remain without this etching or scattering surface elements 30 
and inasmuch are completely transparent. 

Additional light sources 31 are positioned laterally adjacent to the 
outer surface of the wavelength filter array 20 that is structured in the manner 
described above, namely, such that the radiation proceeding from it impinges on the 
scattering surface elements 30, Reflectors 32 can also be associated with the 
additional light sources 3 1 and provide for an increase in the intensity of the 
radiation directed to the scattering surface elements 30. 

Rod-shaped lamps are preferably used as light sources 31. Care must 
be exercised in positioning the light sources 31 such that the side 20.2 of the 
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wavelength filter array 20 facing the fiat illumination source 21 is not illuminated by 
the latter. 

When the light sources 31 are switched on, the light emanating from 
them impinges on the scattering surface elements 30 and also illuminates the image- 
5 displaying raster of the image reproducing device 1 S relatively di ffusely and 

homogeneously because of the relatively small distance of only 3 mm between the 
wavelength filter array 20 and the image reproducing device 1 8. 

The fiat: illumination source 21 and the light sources 31 can also be 
switched on and off separately in this case, so that the first and second operating 

10 modes can be adjusted as was already mentioned. 

In the first operating mode, only the light sources 3 1, are switched on, 
while the fiat illumination source 21 is switched off. In this operating mode, the 
image or scene shown on the image reproducing device 18 is perceptible two- 
dimensionaily because the light reaching the observer from the image reproducing 

1 5 device 1 8 is not influenced with respect to its directi on by the assignment of filter 
elements and image elements but rather radiates uniformly through the Image 
reproducing device 18 and the light from all of the image elements reaches the eyes 
of the observer with equal access. 

la the second operating mode, the light sources 31 are switched off. 

20 The image reproducing device 18 is illuminated exclusively by the flat illumination 
source 21 through the wavelength filter array 20. In this operating mode, a direction 
selection takes place because of the position correlation of filter elements and image 
elements which, as was described, ensures thai only selected image information is 
visible to each eye of the observer and the observer accordingly receives the three- 

25 dimensional impression. 

In order to realize the third operating mode, a shutter can again be 
provided between the flat illumination source 21 and the wavelength filter array 20, 
which shutter is formed of a plurality of individually controllable shutter elements 
which block or release predetermined regions of the light path as needed. The 

30 switching on and switching off of the lamps and shutter elements can be controlled 
via processors by means of software in all of the cases described. In this case, the 
flat illumination source 2 1 is preferably brighter than the light sources 31, i.e., the 
resulting luminous density per area unit of the flat illumination source 2 1 is higher 
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than that of the light sources 31. This can be achieved by means of dimmers 
arranged in the power supply circuit. 

As is shown in Fig. 38, it can also be provided in a special 
construction that only the flat illumination source 21 is present and the light exiting 
5 from the narrow surfaces of die flat illumination source 21 can also reach the surface 
20. 1 of the wavelength filter array 20 remote of the flat illumination source 21 via 
reflectors 33 which are arranged lateral to fee wavelength filter array 20. 

The reflectors 33 are adjusted in a fixed manner in such a way that 
the radiation which exits from the narrow surfaces of the flat illumination source 21 

10 and is directed to the reflectors 33 is always deflected by the latter and directed onto 
the surface 20 J of the wavelength filter array 20, Controllable shutters 34 are 
provided between the light-emitting narrow surfaces and the reflectors and block or 
release this light path depending on control. When the light path to the reflectors is 
released, the scene/object is perceptible two-dimensionally and the light path is 

1 5 percepti ble three-dimensionaHy when the 1 ight path is blocked. 

In a further development which is not shown in the drawing, the 
shutters 34 are absent, but the reflectors 33 are mounted so as to be swivelable. The 
radiation coming from the flat illumination source 21 in a first swiveling position is 
not directed to the surface 20.1 of the wavelength filter array 20 and in a second 

20 swiveling position it is also directed to the surface 20. 1 of the wavelength filter array 
20. 

in this way, it is ensured in the first swiveling position that the light 
coming from the flat illumination source 21 reaches the observer through the 
wavelength filter array 20 as well as through the image reproducing device I S, while 

25 m the second swiveling position light which, as was mentioned above, is not 

influenced by the correlation of filter elements with image elements, also reaches the 
observer, Accordingly, three-dimensional perception is possible in the first case and 
two-dimensional perception is possible in the second case,. 

As in the construction according to Fig. 37, scattering surface 

30 elements 30 can also be provided in this ease on the surface 20. 1 of the wavelength 
filter array 20, preferably on the opaque surface regions (see Fig, 2) designated by S, 
wherein the laterally radiated light of the scattering surface elements 30 reaches the 
observer in a uniform manner on the hack of the image reproducing device 18 and 
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then through the latter. Reflecting surface elements can also be provided as an 
alternative to the scattering surface dements. 

It also ties within the framework of the in vention when reflecting 
surface elements are also applied to the side 20.2 of the wavelength filter array 20 
which faces the flat illumination source 21, so that it is achieved that incident light is 
reflected by the surface 20.2 above a determined limiting angle, but approximately 
vertically incident light is transmitted below this limiting angle. 

In this way, the light impinging obliquely on the wavelength filter 
array 20 can be used partly to illuminate the scattering surface elements 30 by means 
of laterally arranged reflectors, while light still passes through the wavelength filter 
array 20 nevertheless. 

In other, different arrangements of the invention, it is also possible to 
use a black-and-white display instead of a color display by exclusive use of neutral 
filters in the filter array. In this connection, another embodiment example for 
switching between 2D and 3D in which neutral filters are used will be described in 
the following based on the construction, shown in Fig. 10, of the arrangement 
according to the invention. 

As is shown in Fig. 10, the filter array 8 with the filter elements p^i * s 
located at a distance z in front of the image-displaying color LC display 2 as seen 
horn the position of the observer 1 . The color LC display 2 is connected with the 
fiat illumination device 4 located behind it to form a constructional unit. The 
propagation directions of the light coming from the subpixels R,G,B of the color LC 
display 2 and radiating through the corresponding filter elements p pq of the filter 
array 2 intersect in the observation space 7 in a plurality of observation positions 
from which the displayed object or scene is perceptible fhree-dimensionally. 

Fig. 39 shows an example of the construction of the filter array 8 as a 
filter array with individual neutral filters U, Ls and U. For purposes of visibility, 
this view is shown in a highly magnified manner and is not drawn true to scale. The 
partial surfaces correspond to neutral filters which transmit 0% (Lo), 50% (L 2 ) and 
100% (L>) of the incident light (in relation to the light intensity) in a wavelength- 
independent manner. The partial surfaces are shown in a simplified manner as 
squares; an exact illustration of the shape of the neutral filters L 0j L 2} L» has been 
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omitted. They are preferably rectangular and have, for example, a width of 99 um 
and a height of 297 pm. 

The filter array structure shown in Fig, 39 can be generated on the 
basis of equation (F2) in which the values <^=-I=CQnst and n* =& are used as 
parameters. The transmission characteristics h> are selected as follows: 

1$ corresponds to a wavelength-independent 100%- 
tmnsmitting filter (La in the drawing), i.e., the transmission factor is 100%; 

Xi and "M correspond to wavelength-independent 50%- 
transmitting filters (L-2 in the drawing), i.e., the transmission factor is 50%; 

X2..A 6 correspond to wavelength-independent non- 
transmitting (opaque) filters (Lo in the drawing), i.e., the transmission factor is 0%. 

The transmission characteristics are decisive in this connection 
particularly with respect to the visible spectrum, i.e., an L* filter can be non- 
transparent for electromagnetic radiation, for example, in the UV range. 

Fig. 3 shows an example for the combination of partial information of 
different views Ak (k~L..8) in a top view of the raster of the color LC display 2 
which was generated according to the function (Fl) described above with parameters 
Cij = -i«const. and n m 8 and which is well-suited for three-dimensional display in 
connection with a filter array structure according to Fig. 39. 

Fig. 40 shows a filter array 8 which has neutral filters (L2) which 
transmit - with respect to light intensity - about 50% of the light passing through it 
in a wavelength-independent manner. The filters L0 are opaque while the filter 
elements R',Ct',B\ incorporated by way of example, are permeable to light in the 
color ranges red, green or blue. 

Here again, it is possible to use transparency wavelength regions 
completely different from R'.G'.B' for the filter elements which, moreover, need not 
remain l imited to the range of visible light. 

Another possibility for image combination is shown schematically in 
Fig. 41. in this case, n ~40 views are used. Fig. 42 shows, by way of example, a 
filter structure for this image combination which is favorable for three-dimensional 
display. Wavelength-independent neutral filters are used for attenuating the light 
intensity and transmit 0% (L0), 25% (LI), 50% {L2), 75% (L3) or 100% (L4) of the 
(visible) light impinging on them. In this embodiment example, the filters 
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preferably have about one fourth of the width of the image elemen ts a,j, that is, the 
subpixels, while they are dimensioned with respect to height in exactly the same 
way as image elements ay. 

In particular, an arrangement of the type mentioned above has the 

5 advantage that one eye of the observer sees almost all of the displayed image 
information of a determined group of views (multiplied by additional image 
information of the next adjacent views, but predominantly views of the determined 
group are seen as a whole) from almost every observation position. 

A combination image which is advantageous in some cases and uses 

10 i^40 views is shown by way of example in Fig. 43. A corresponding filter array is 
shown in Fig. 44. The width of the filter elements is only about one fifth of the 
width of the image elements ay in this case. 

It will be seen from Fig. 45 that one eye of an observer sees 
predominantly a first selection of views A k (k*=l...n), wherein the visibility of one of 

1 5 these views predominates and other views, which in this case are not adjacent, are 
also partially seen. However, the view in Fig. 45 is idealized; actually, the 
components that are visible under the filter array of the image elements Ojj (or 
subpixels on which the corresponding image information is reproduced) are always 
somewhat more or somewhat fewer than those shown herein depending on the 

20 observation distance. 

Other constructions of mis kind are possible, for example, with n^O, 
n-72, n«90 or n=110 views. 

Fig. 46 shows another embodiment example of a filter array. A 
wavelength filter element has about one fifth of the width of an image element 

25 a,j, wherein not only transparent-opaque filters are provided in the filter array, but 
also color wavelength filter elements p R , e.g., R\G',B\ A brighter image is 
achieved in this way. An image combination rule which Is well-suited for this 
purpose is shown in a section in Fig. 43. 

It is known from the prior art to show a stereoscopic view to an 

30 observer in which one of its half-fields has good image resolution and the other has 
poor image resolution; nevertheless, as a rule, the observer subjectively perceives 
the three-dimensional image with the high resolution. 
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An image com bination structure, given by way of example, which 
makes use of the effect described above and which is based cm n=8 views is shown 
in a section in Fig. 47. In a corresponding manner, a filter array which is shown m 
section in Fig. 48 can be used. An advantageous effect of an arrangement of this 
kind consists in that the image information of every odd-numbered view has a higher 
resolution than the even-numbered views, 

in this connection, an observer in most cases sees, with at least one 
eye, predominantly image elements of an odd-number view in the center because the 
probability of seeing predominantly components of even-numbered views with both 
eyes is comparatively small. The image resolution which is subjectively perceived 
by the observer can be increased in tins way. 

Figs. 49a, 49b and 49c show examples of polygonal filter elements. 
These polygonal shapes, or others, can help to reduce Moire effects and are easy to 
produce when manufacturing the filter array - in contrast, for instance, to changing 
the external shape of image elements in LC displays or plasma displays, 

In order for an observer selected from among other observers to see 
almost exclusively the middle views of views A k (k=i...») in spite of a changing eye 
position, a device for displacing the filter array vertical to the viewing direction of 
this observer is provided in a special embodiment example. 

As is indicated schematically in Fig. 50, an arrangement of this type 
comprises a color IX display 40 for image reproduction with a control circuit 41 and 
a filter array 42 which is coupled with a mechanical displacement device 43 tor 
displacement vertical to the viewing direction of the selected observer 44 who is 
stationed in the observation space 45 along with other observers, 

in one example of the arrangement, the displacement device 43 
comprises a stepper motor (with a corresponding control) and guide rails for the 
filter array 42. The filter array 42 is laminated on a carrier, e.g., a pane of glass. 
This pane of glass with the filter array 42 is guided at its: upper edge and lower edge 
in a rail, wherein additional means for reducing friction (e.g., rollers) can be 
provided. 

A tracking device (not shown in the drawing) for real-time detection 
of the eye position of a selected observer 44 supplies information for the control unit 
of the displacement device 43 via a computation device. This displacement device 
43 causes the progressive displacement of the filter array 42 with the aim that the 
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selected observer 44 always perceives predominantly the same views A x and A y 
from views At (fc^I.-n), which views A x and A>. differ in pairs. 

The inertia or hysteresis of this control loop comprising the tracking 
and displacement device 43 is compensated in that the views located next to the 
5 middle views A x and A y mentioned above still give a correct 3D impression for the 
selected observer 44 when the displacement is loo slow or when displacement of the 
filter array 32 overshoots compared with the exact target position that is aimed for. 
This can be advantageous especially when a large-format screen (eg., a plasma 
display of the type mentioned above) is to be fabricated as a 3D screen, because in 
1 0 such cases the mass and therefore the inertia of the filter array 42 (and of the carrier 
material, as the ease may be) and the inertia or hysteresis of said control loop cart be 
particularly large. 

While the selected observer 44 always sees essentially views A* and 
Ay, the other observers can also perceive an orthoscopic, autostereoscoptc 3D image. 
15 When the selected observer 44 moves, only the perspective of the rest of the 

observers changes. In the event that an observer enter s the traditional zone of the 
views, the jump point, as it is called, in which the cycle or period of views which are 
perceptible horizontally adjacent to one another starts again (i.e., in the area of the 
transition between the last view A« and the first view Aj), this observer can enter an 
20 orthoscopic viewing region again by a slight lateral movement of the head. 

This arrangement offers many advantages over the prior art. tn 
particular, a selected observer 44 can see a correct three-dimensional image always 
from essentially the same perspective without the help of spectacles. Pseudoscopic 
phenomena can be prevented for this selected observer even when using very large 
25 image display devices and the comparatively large optical components required for 
three-dimensional perception, while many of the rest of the observers can view the 
same scene three-dimensionally without auxiliary means. 

In another construction, not only is the filter array displaced, but the 
image content, i.e., the views and the resulting combination image, can also be 
3 0 recalculated constantly and preferably in real time corresponding to fee position of" 
the selected observer. In this way, it is possible for the selected observer to walk 
around the displayed three-dimensional scene to a certain extent. 

An arrangement of this kind can be used particularly to provide a 
person entrusted with an important task, for instance a surgeon, with the same 
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perspective continuously and, moreover, with a three-dimensional view which is 
always correct, while an audience or auditorium also sees a three-dimensional 
image, although one which can change slightly in perspective. This audience could 
be, e.g. , a group of medical students attending an operation. 

In another embodiment example of the arrangement according to the 
invention, a plasma display, for example, a Pioneer PDP-5G2MXE, is provided for 
showing the partial information of views A* (k-1 ...n) on image elements ay in the 
raster (i j). 

A construction of the type mentioned above is shown schematically 
in Fig. 5 1 , not true to scale. The plasma display 35 shown here with the frame 36 is 
controlled by electronics, not shown, in such a way that the image elements ay of the 
raster (ij) take their image information from the perspective views according to the 
combination rule shown in section in Fig. 41. The raster (ij) relates to the 
arrangement of the image elements a,j as RGB-subpixels of the plasma display, i.e., 
column f~l contains exclusively red image elements (subpixels), while column i~2 
contains exclusively green image elements (subpixels), followed by the blue 
subpixels in the next column i-3, and so on. This is indicated by the letters R,G t B 
in Fig. 41. 

The carrier material 37 with a filter structure in the form of a filter 
array 38, of which a section is shown, not true to scale, in Fig. 52, is located at a 
distance z in front of the plasma display 35. It is necessary to take into account the 
difference between the raster (i j) for the image elements ay and the raster <p,q) for 
the surface elements of the filter array structure, particularly as concerns the width 
of the surface elements of the two rasters (ij) and (p,q) in the physical construction 
(see the following). 

The earner material 37 and the filter array 38 are shown separately in 
Fig. 5 1 for the sake of clarity, but earner material 3 7 and filter array 38 are 
constructed, as a rule, as one unit. 

The distance z between the filter array 38 and the raster (ij) of image 
elements ay, i.e., the plasma display 35, measured in the viewing direction is 
determined for the embodiment example according to the following equation; 
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Sp represents the average horizontal distance between two image elements a^, 
p d represents the average interpupillary distance with an observer, and 
4 represents a selectable observation distance which essentially corresponds to the 
average of all possible distances in the entire observation space between the filter 
array 38 and an observer or an observation position. 

In the concrete case of an image reproducing device based on a 
Pioneer PDP-502MXE, Sp - 286 tun taking into account the RGB-subpvxel structure, 
Assuming pd - 65 mm and da - 2000 mm, then z « 8.8 ma 

A section of a possible structure of a filter array with n-40 views is 
shown in Fig, 52. A structure of this kind is very suitable, for example, in 
connection with a combination image according to Fig. 4 1 . When producing the 
filter array 38, the raster (p,q) of the filter structure should preferably conform with 
respect to its physical horizontal or vertical dimensions essentially to the physical 
horizontal or vertical dimensions of the raster (ij), i.e., the horizontal dimension of a 
surface element of the raster (p,q) in this case is, for example, one fourth of the 
horizontal dimension of a surface element of the raster (ij) while the vertical 
dimension essentially conforms to the corresponding surface elements. As a result, 
the surface elements of the raster (ij) which are shown in Fig. 4 1 , i.e., the image 
elements 04 shown in Fig. 41 (see below), occupy the width of approximately four 
surface elements of the raster (p,q) (of the filter structure) in practice. 

Accordingly, a surface element in the raster (p,q) of the fitter 
structure is, for example, 71.5 pm wide and 808 pm high for the Pioneer POP- 
502MXE plasma display. All opaque filter elements are preferably electrically 
conductive and are connected with one another in an electrically conducting manner. 

Two examples of methods for the production of the at least partially 
conductive filter array 38 described above will now be described in more detail in 
the following. 

In a first example for the production of a filter array 38 in which at 
least every tenth filter element 39 is electrically conductive, the method comprises 
die following two method steps: 
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preparation of a silk-screening mask using art electrically 
conductive paint, e.g., SPI Conductive Carbon Paint (manufactured by Structure 
Probe, Inc., USA), wherein at least every tenth filter element determined as non- 
transparent is produced by means of this conductive paint, and 

silk-screening of the filter structure on a transparent carrier 
material, e.g., PMMA or glass. 

When other wavelength-selective filter elements are to be applied to 
the filter structure in addition to opaque filter elements, the filter array 38 which is 
generated on the carrier material 37 in this way can also run through additional silk- 
screening processes, wherein the filters of a determined wavelength transparency 
range can be applied each time. 

A second example for producing the filter array 38 in which at least 
every tenth filter element 39 is electrically conductive comprises the following steps: 

preparation of a printing mask using metallic particles, e.g., 
silver particles, wherein at least every tenth filter element 39 determined as non- 
transparent is produced by means of these particles; 

coating a transparent carrier material, e.g., PMMA or glass, 
with a transparent adhesive (e.g., Acrifix 192 glue, produced by Rohm GmbH, 
Darmstadt); 

printing the filter structure on the carrier material; and 

if necessary, exposure, e.g. , UV exposure, of the coating for 

curing the glue. 

in this case, the metallic particles are used essentially only for opaque filter 
elements 

This construction of the invention offers the advantage that common 
panes of glass or PMMA can be used instead of electrically conductive, transparent 
front panes for plasma displays. This also simplifies conversion of conv entional 
plasma screens to 3D screens because a filter array need not be applied additionally 
to a special front pane in this case. 
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Patent Claims 

1 . Method for three-dimensional display of a scene/object in 
which a plurality of individual image elements aij are made visible simultaneously 
in a raster of columns i and lines j, wherein the image elements show partial 
information from more than two views A* (k- 1 .a) of the scene/object, and adjacent 
image elements ajj radiate light of different wavelengths X or wavelength regions 
AX, characterized in that propagation directions are predetermined for the light 
radiated from the image elements a ;i , which propagation directions depend on the 
wavelength X or wavelength region AX of this light, wherein the propagation 
directions within an observation space (?) in which the observer(s) ( I) is or are 
situated intersect in a plurality of" intersection points, each of which corresponds to 
an observation position, so that, from each observation position, one eye of an 
observer ( 1 ) optically perceives predominantly partial information of a first selection 
and the other aye optically perceives predominantly partial information of a second 
selection from views A k (k« 1 . . .n). 

2 . Method according to claim 1 , characterized in that the 
propagation directions are predetermined by one or more arrays comprising a 
plurality of individual wavelength filters tip, which are arranged in columns p and 
lines q and are disposed in front of and/or follow ing the raster with image elements 
ay in the viewing direction, wherein an image element ay corresponds with a 
plurality of associated wavelength filters $ n or a wavelength filter p M corresponds 
with a plurality of associated image elements a,, such that the straight connecting 
lines between the surface center of a visible portion of the image element ctjj and the 
surface center of a visible portion of the wavelength filter element P R corresponds to 
a propagation direction. 

3. Method according to one of the preceding claims, 
characterized in that the correlation of partial information from the views A k 
(k-l...n) with image elements as, of position ij is earned out according to the 
following function: 
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k~i~c,j-)~n- IntegerPart\ 



where 

t is the index of an image element ctjj in a line of the raster, 

j is the index of an image element ccy in a column of the raster, 

k is the continuous number of the view A k (k=L . .n) from which the partial 

information to be reproduced on a determined image element a,j originates, 

n is the tote! number of utilised views A k {k~l . . . n), 

cy is a selectable coefficient matrix for combining and mixing on the raster the 
different partial information which originates from views A fe (k=i ...n), and 
IntegerPart represents a function for generating the greatest whole number not 
exceeding (he argument in brackets. 



characterized in that the wavelength filters fi n are combined to form a mask image 
depending on their transparency wavelength or transparency wavelength region h 
according to the following function: 



where 

p represents the index of a wavelength filter p\*i i« a line of the array, 

q represents the index of a wavelength filter element $ n in a column of the array, 

b is a whole number which determines one of the provided transparency 

wavelengths/transj »aren< y w avelength regions Xt, for a wavelength filter element ^ 

at position p,q and can have values between 1 and ban, 

n ra is an integral value greater than zero which preferably corresponds to the total 

number n in views Ak shown in the combination image, 

dp,, is a seiectable mask coefficient matrix for varying the generation of a mask 

image, and 

ImegerPm represents a function for generating the greatest whole number not 
exceeding the argument in brackets. 



Method according to one of the preceding claims, 
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5, Method according to one of the preceding claims, 
characterized in that the distance z between the array of wavelength filters ^ and 
the raster of image elements a,, measured in the viewing direction is determined 
according to the following equation; 

.£.-<?_ 

svhere 

s p represents the average horizontal distance between two wavelength filters § m 
when the array with the wavelength filters ppq is arranged behind the raster of image 
elements a,j in the viewing direction of the observer, or the average horizontal 
distance between two image elements a;; when the raster of image elements ay is 
arranged behind the array with the wavelength filters (3^ in the viewing direction of 
an observer, 

pi represents the average mterpupHlary distance with an observer, and 
da represents a selectable observation distance which essentially corresponds to the 
average of all possible distances in the entire observation space between the raster of 
image elements ay and an observer or an observation position. 

6. Arrangement for implementing the method according to 
claims 1 to 5, wi th a coior LC display (2) for reproducing image elements a tj from a 
plurality of views Ak . . ,n) of a scene/object and an array of a plurality of 
wavelength filters fS^ which is arranged at a predetermined distance z in front of or 
after the coior LC display (2) with respect to the viewing direction of an observer, 
characterized in that the color LC display (2) has separately controllable subpixeis 
R,G,B which are arranged in columns i and lines j 7 wherein each subpixd R,G,B in 
column i and in line j corresponds to an image element as, and every image element 
a,, corresponds to partial information of one or more than two views A k (k-1 . . .n), 
the color LC display (2) is coupled with a control circuit which generates partial 
information on the subpixels R,G,B according to the following function: 
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k~i~Cy- j ~ n - integerPc 




where i ts the index of an image element a§ in a line of the raster; j is the index of an 
image element ay in a column of the raster; k is the continuous number of the view 
Ak (k=l...n) from which the partial information to be reproduced on a determined 
image element ay originates; n is the total number of utilized views A k -<k-i , . .n), 
ey is a selectable coefficient matrix for combining and mixing on the raster the 
different partial information which originates from views A k (k=l ...a), and 
and the wavelength filters p Pq are positioned within the array in such a way that 
propagation directions are predetermined for the light proceeding from the subpixels 
R,G,B, which propagation directions intersect in observation positions from which 
predominantly partial information of a first selection of views (k~L. .n) can be 
perceived by one eye of one or more observers (1) and predominantly partial 
information of a second selection from views Ak (k- 1 . . .n) can be perceived by the 
other eye of one or more observers (1). 



color LC display (3) is provided with subpixels R\<3\B' as an array of wavelength 
filters pjjq and the subpixels R',G\B ! are controlled in columns p and lines q 
according to the following function: 



where 

p represents the index of a wavelength filter ^ in a line of the array, 

q represents the index of a wavelength filter element in a column of the array, 

b is a whole number which determines one of the provided transparency 

wavelengths/transparency wavelength regions Xh for a wavelength filter element % n 

at position p,q and can have values between i and b™*, 

n m is an integral value greater than zero which preferably corresponds to the total 

number n in views Ak shown in the combined image, 

d M is a selectable mask coefficient matrix for varying the generation of a mask 

image, and 



7. 



Arrangement according to claim 6, characterised in that a 
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TntegerPart represents a function for generating the greatest whole number not 
exceeding the argument in brackets. 

8. Arrangement according to claim 7, characterized in that the 
color LC display (3) is coupled with a control circuit (6) for changing the 
transparency of the subpixels R\G\B\ 

9. Arrangement according to claims 6 to 8, characterized in that 
the color LC display (2) with subpixels R,G,8 and the color LC display (3) with 
subpixels R^O'.B' are followed in the viewing direction of an observer (I) by a flat 
illumination source (4) emitting white light. 

10. Arrangement according to one of claims 6 to 8, characterized 
in that the array of wavelength filters P JX1 or the image-displaying color LC display 
with image elements otjj and an associated fiat illumination source (4) are parts of a 
constructional unit, preferably an electroluminescent display, an electron beam tube, 
a plasma display, a laser beam-illuminated display, an LED display, a fieid emission 
display, or a polymer-based display device. 

1 1. Arrangement according to one of claims 6 to 1 0, characterized 
in that the partial surfaces occupied by the individual wavelength filters j3 M in the 
array have a polygonal outline, preferably a square outline, particularly preferably a 
rectangular outline. 

12. Arrangement according to one of claims 6 to 1 1, characterized 
in that the color LC display (2) with subpixels R,G,B and the array of wavelength 
filters $ m are combined to form a constructional unit, wherein the distance z 
between the color LC display (2) and the array of wavelength filters & n measured in 
the viewing direction is 1 mm to 10 mm, 

3 3 . Arrangement according to claim 12, characterized in that a 
lens, preferably a Frcsnel lens, is arranged in front of the constructional unit 
comprising the color LC display (2) and the array of wavelength filters {Jpq in the 



AMENDED SHEET 



CA 0243SS9S 2003-06-05 
87 



viewing direction of an observer (1), so that a real or virtual imaging is formed for 
the observ er depending on the construction of the lens. 

14. Arrangement for selective three-dimensional or two- 
dimensional display according to claims 6 to 13, hut outfitted with means for 
changing the transmission characteristics of the wavelength filters in such a way 
that the wavelength filters depending on control, are either constructed 
according to claim 7 for purposes of three-dimensional display or are as transparent 
as possible in their entirety, i.e., transmit as much visible light as possible, for 
purposes of two-dimensional display. 

15. Arrangement according to claim 14, characterized in that a 
control circuit is provided by which a selection of wavelength fitters p w or the 
wavelength filters £3 P « in their entirety are switchable selectively with respect to their 
transmission characteristics, so that either the entire display of the scene/object can 
be changed from three-dimensional to two-dimensional display or only selected 
view areas can be changed from three-dimensional to two-dimensional display. 

16. Arrangement for implementing the method according to 
claims 1 to 5, comprising a device for reproducing an image array of a plurality of 
image elements which represent information from a plurality of views of the 
scene/object in predetermined correlation, wherein light is radiated from the 
individual image elements in different wavelength regions, a filter arrangement (9) 
which is arranged in front of or behind the image reproducing device in the v iewing 
direction of an observer with a filter array (10) comprising a plurality of filter 
elements, the linear polarization filter elements (1 1.2), and wavelength filter 
elements which transmit in determined wavelength regions, with a linear 
polarization filter (13) and with a controllable optical medium (12), preferably in the 
form of liquid crystals, which is arranged between the filter array (S O) and the linear 
polarization filter (13 ) and which, depending on its control, causes a rotation of the 
polarization direction of linearly polarized light passing through, wherein the filter 
elements are arranged is such a way that propagation directions which are defined 
for the light radiated by the image reproducing device are predetermined in a first 
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state of the optical medium (12) in which the polarization direction caused by the 
optical medium (12) and the polarization direction of the subsequent filter, i.e., the 
linear polarization filter elements ( i 1 ,2) of the filter array { 1 0) or of the linear 
polarization filter (13), intersect, so that predominantly information of a first group 
of views cm be perceived at a plurality of first observation locations and 
predominantly information of a second group of views can be percei ved at a 
plurality of second observation locations, each of which is located roughly at eye 
distance from an associated first observation location, wherein there is a plurality of 
such groups of views, and in a second state of the optical medium (12) in which the 
polarization direction caused by the optica? medium ( 12) and the polarization 
direction of die subsequent filter, i.e., of the linear polarization filter elements (i 12} 
of the filter array ( 1 0) or of the linear polarisation filter (13), essentially run parallel 
to one another, the filter arrangement (9) has increased transparency compared with 
fee first state. 

17. Arrangement according to claim 16, characterized in that all 
linear polarization filter elements (11 .2) have the same polarization direction. 

i 8. Arrangement according to claim 16 or 17, characterized in 
that the titter arrangement (9) is arranged in front of the image reproducing device in 
the viewing direction of the image reproducing device, and a flat illumination source 
(4) radiatmg white light is arranged behind the image reproducing device. 

1 9. Arrangement for implementing the method according to 
claims i to 5, comprising a device for reproducing an image array having a plurality 
of image elements which represent information from a plurality of views of the 
scene/object in predetermined correlation, wherein light is radiated from the 
individual image elements in different wavelength regions, a filter arrangement (9) 
which is arranged on the image reproducing device m the viewing direction of an 
observer with a filter array (10) comprising a plurality of wavelength filter elements 
which transmit in determined wavelength regions, and with a diffusion screen (15) 
which is arranged behind the image reproducing device and in front of the filter 
array (10) in the v iewing direction of an observer and which is switchable 
selectively between a transparent position and a scattering position, wherein the 
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wavelength filter elements are arranged in such a way feat propagation directions 
which are defined for the light radiated by the image reproducing device are 
predetermined in the transparent position of the diffusion screen (15), so that 
predominantly information of a first group of views can be perceived at a plurality 
of first observation locations and predominantly information of a second group of 
views can be perceived at a plurality of second observation locations, each of which 
is located approximately at eye distance from an associated first observation 
position, and the structuring of the light passing through the filter array (10) is 
substantially reduced in the scattering position of the diffusion screen relative to the 
first position. 

20. Arrangement according to one of claims 16 to 19, 
characterized in that the filter array (10) is constructed as a passive filter. 

2 1 . Arrangement according to one of claims 1 6 to 20, 
characterized in thai the wavelength filter elements are transparent or opaque in at 
least oris of the three color regions red, green or blue or in the entire spectrum of 
visible light. 

22. Arrangement for implementing the method according to 
claims 1 to 5, comprising an image reproducing device, particularly a color LC 
display (2) for reproducing an image array having a plurality of image elements 

wh ich represent information from a plurality of views of the scene/object in defined 
correlation, wherein light is radiated from the image elements in different 
wavelength regions, a filter arrangement (9) with at least two static filter arrays 
which are arranged in parallel one behind the other, which filter arrangement (9) is 
arranged at a distance z in front of or following the image reproducing device 
considered in the viewing direction of an observer (I), wherein each filter array has 
a plurality of filter elements which pass light in determined wavelength regions 
and/or determined polarization directions, an arrangement for displacing at least one 
of the filter arrays at right angles to the viewing direction from a first position 
relative to the second filter array into a second position relative to the second filter 
array, wherein the individual filter elements are arranged on the filter arrays in such 
a way that, in the first position, the filter arrangement (9) predetermines propagation 
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directions for the light emitted by the image reproducing device such that 
predominantly information of a first group of views is perceptible at a first 
observation location and predominantly information of a second group of views is 
perceptible at a second observation location at eye distance from the first 
observation location, and wherein there exists a plurality of such locations wi th 
different groups of the kind indicated above, and the filter arrangement (9) has an 
increased transparency in the second position compared with the first position. 

23. Arrangement according to claim 22, characterized in that the 
filter elements are constructed as passive wavelength filters and/or as passive linear 
polarisation filter elements. 

24. Arrangement according to claim 22 or 23, characterized in 
that the displacement device is constructed as a piezo-adjusting device. 

25. Arrangement according to one of claims 22 to 24, 
characterized m that the filter arrangement {9} preferably comprises a plurality of 
wavelength filter arrays, each of which comprises exclusively wavelength filters 
which are opaque or transparent in the entire spectrum of visible light, the filter 
elements particularly preferably comprise exclusively wavelength filters which are 
transparent in two of the three color regions red, green or blue or in the entire 
spectrum of visible light, the filter elements most preferably comprise exclusively 
wavelength filters which are transparent in one of the three color regions red, green 
or blue or in the entire spectrum of visible light. 

26. Arrangement for implementing the method according to 
claims I to 5, with an image reproducing device (18) having a plurality of 
translucent image elements on which image information of a plurality of views of 
the scene/object can be displayed, with a wavelength filter array (20) which follows 
the image reproducing device (IS) in the viewing direction of an observer and which 
comprises a plurality of filter elements which transmit light in predetermined 
wavelength regions, and with an illumination device, wherein the scene/object can 
be perceived two-dimensionally or three-dimensionaily depending on the 
illumination of the image elements and/or filter elements, characterized in that 
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means are provided for switching between a plurality of different operating modes in 
which the illumination tight reaches the observer either, for purposes of two- 
dimensional display, exclusively only through the image elements of the image 
reproducing device (18), but not through filter elements of the wavelength filter 
array (20), or, for purposes of three- dimensional display, through at least a portion 
of the Filter elements of the wavelength filter array (20) and subsequently through an 
associated portion of the image elements of the image reproducing device (18). 

27. Arrangement according to claim 26, characterised in that, in 
the viewing direction of the observer, a first flat illumination source (19) and, behind 
the wavelength filter array (20), a second flat illumination source (21) are provided 
between the image reproducing device (18) and the wavelength filter array (20), and 
both flat illumination sources (2, 4) are coupled with separately controllable on/off 
switches, and only the first flat illumination source (19) is switched on in a first 
operating mode for two-dimensional display, and illumination light reaches the 
observer only through the image reproducing device (18) hut not through the 
wavelength filter array (20), and in a second operating mode for three-dimensional 
display only the second Oat illumination source (21) is switched on and illumination 
light always reaches the observer through the wavelength filter array (20) and 
through the image reproducing device (18). 

28. Arrangement according to claim 27, characterized in that a 
shutter (23) comprising a plurality of individually controllable shatter elements is 
associated with the wavelength filter array (20) and, depending on the quantity of 
controlled shutter elements, the path of the illumination light generated by the 
second flat illumination source (21) is interrupted or opened through a larger or 
smaller quantify of filter elements, and in a first operating mode for purposes of two- 
dimensional display only the first flat illumination source (19) is switched on and 
illumination light reaches the observer only through the image reproducing device 

( 18), but not through the wavelength filter array (20), in a second operating mode, 
for purposes of three-dimensional display, only the second flat illumination source 
(21) is switched on and the il lumination light always reaches the observer through 
the wavelength filter array (20) and the image reproducing device (18), and, in a 
third operating mode, both flat illumination sources (19, 2 i ) are switched on and a 
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predetermined quantity of shutter elements are controlled in such a way that the 
illumination light in areas of the controlled shutter elements reaches the observer 
through the filter elements and through the associated image elements, while the 
illumination light in areas of the shutter elements which are not controlled reaches 
the observer only through the image reproducing device (18), so that the 
scene/object can be perceived two-dimensiona!ly when viewing the areas of the 
shutter elements that are not controlled, but can be perceived three-dimensional ly 
when viewing the areas of the controlled shutter elements. 

29. Arrangement according to claim 27, characterized in the first 
fiat illumination source (19) is constructed as a plate-shaped light guide (25) which 
is limited by two large surfaces (25. i , 25.2) which are located opposite one another, 
a first large surface facing the image reproducing device (18) and the second Large 
surface facing the wavelength filter array (20), and by circumferentially extending 
narrow surfaces (25.3, 25.4), and the plate-shaped light guide (25) is supplied by at 
least one light source (24, 26) whose radiation is coupled into the light guide (25) 
through one of the narrow surfaces (253) and is reflected back and forth partly due 
to total reflection at the two large surfaces (25.1, 25.2) and is emitted partly as useful 
light via the first large surface (25. f ). 

30. Arrangement according to claim 29, characterized in that the 
second large surface (252) of the light guide (25) is pr ovided with a coaling (27) 
composing particles which interferes with the total reflection and whose interference 
capacity over the extent of the second large surface (25.2) is inhomogeneous 
between two limiting values, wherein the limiting values are dependent upon the 
density d of the coating (27) and the density d is a measure of the average distance 
between particles per area unit, 

3 1 . Arrangement according to claim 30, characterized in that the 
interference capacity of the coating (27) is preferably increasingly strong as the 
distances x<, x 2 from two narrow surfaces (25,3, 25.4) into which the light is coupled 
increase, and is especially preferably increasingly strong as the distance x from one 
narrow surface (253) into which the fight is coupled increases. 
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32. Arrangement according to one of claims 30 or 3 1, 
characterized in that a lacquer is applied to the outside of the second targe surface 
(25.2) as a coating {27), wherein the local lacquer density is equivalent to the 
interference capacity at this location. 

33. Arrangement according to claim 27, characterised in that the 
wavelength filter array ( 20) is provided on its side (20. 1 ) facing the image 
reproducing device ( 1 8) with reflecting or scattering surface elements (30) and there 
is at least one light source whose radiation is directed only to the side (20. 1) of the 
wavelength filter array (20) with the reflecting or scattering surface elements (30) it) 
the fi rst operating mode, and is directed only to the side (20.2) of the wavelength 
filter array (20) remote of the observer in the sec ond operating mode. 

3 4 . Arraagernen t accord ing to claim 3 3 , characterized in that at 
least two independent light sources are provided, wherein, in the first operating 
mode, the radiation of one of these light sources is directed only to the side (20 J) of 
the wavelength filter array (20) which faces the observer and is provided with 
surface elements (30) and, in the second operating mode, the radiation of another 
light source is directed exclusively to the side (20.2) remote of the observer, these 
light sources are coupled with separately controllable on/off switches and/or 
separately controllable shutters are provided in the illumination beam paths of at 
least one of the light sources for interrupting or opening illumination beam path or 
only portions of the respective illumination beam paths. 

35. Arrangement according to one of claims 33, characterized in 
that the filter elements of the wavelength fitter array (20) are constructed as static 
Biters, and the surface elements (30) are exclusively positioned on the opaque 
surface regions of the wavelength filter array (20). 

3 6. Arrangement for implementing the method according to 
claims I to 5, characterized in that the transmission characteristics a* for the filters 
Ppq correspond to transmission factors, transparency wavelength regions or 
combinations thereof, wherein transmission factors are decisive for neutral filters for 
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wavelength-independent attenuation of the light intensity and transparency 
wavelength regions for wavelength filters. 

37. Arrangement according to claim 36, characterized in that 
wavelength-independent transmission factors of 0%, 25%, 50%, 75% and 100% and 
transparency wavelength regions corresponding to transparency in one of the three 
color regions red, green or blue are predetermined as transmission characteristics h>. 

38. Arrangement for implementing the method according to 
claims 1 to 5, wherein a flat screen, preferably a plasma display (35), is provided for 
image display, and a filter array (38) applied to a carrier material (37) is arranged in 
front of the flat screen in the observation direction, characterised in that at least 
every tenth filter element (39) of the filter array (38) comprises electrically 
conductive material, 

39. Arrangement according to claim 3S, characterized in that a 
transparent plastic foil, is provided as carrier material (37), and the carrier material 
(37) is located either only on one side of the material or on both sides of the material 
forming the filter elements (39). 

40. Arrangement for implementing the method according to 
claims 1 to 5 for reproducing partial information from a plurality of views A*. (fc>4), 
comprising a tracking device for detection of the eye position of a selected observer 
(44), and a computation device which actuates the displacement device (43) as a 
function of the eye position of the selected observer (44) which is determined by the 
tracking device, wherein, in every position of the filter array (42), the propagation 
directions intersect within an observation space (45) in a plurality of intersection 
points, each of which corresponds to an observation position, so that, from each 
observation position, one eye of an observer or observers optically perceives 
predominantly partial information of a first selection and the other eye optically 
perceives predominantly partial information of a second selection from views A* 
(k- 1 « ..n), wherein particularly the selected observer (44) sees almost exclusively the 
middle views of views A k (k» 1 ...n) because of the position of the filter array which 
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is adapted permanently to the eye position of the observer, and wherein, due to the 
use of n>3 views, the inertia of the displacement device is compensated in such a 
way that essentially at no time does the selected observer (44) perceive an image 
with inverted depth. 

4 1 . Arrangement according to claim 40, characterized in that the 
filter array (42) is constructed as an LC display, wherein, instead of a displacement 
device (43), the associated commutation device which is provided for a 
displacement device (43) controls the LC display depending on the signal of the 
tracking device, 

42. Process for the production of a filter array (38) for use in an 
arrangement for implementing the method according to claims 1 to 5, in which at 
least every tenth filter element (39) comprises electrically conductive material, 
comprising the following steps; 

preparation of a silk-screening mask using an electrically 
conductive paint, e.g., SPi Conductive Carbon Paint (manufactured by Structure 
Probe, Inc., USA), wherein at least every tenth filter element determined as non- 
transparent is produced by means of this conductive paint; 

silk-screening of the filter structure on a transparent carrier 
material, e.g., PMMA or glass; and 

repetition of the steps indicated above, if required. 

43 . Process for the production of a filter array (3 8) for use in an 
arrangement lor implementing the method according to claims 1 to 5, in which at 
least every tenth filter element (39) comprises electrically conductive material, 
comprising the following steps: 

preparation of a printing mask using metallic partie les, 
e.g., silver particles, wherein at least every tenth filter element (39) determined as 
non-transparent is produced by means of these particles; 

coating a transparent carrier material, e.g., PMMA or glass, 
with a transparent adhesive (e.g., Acrirlx 192 glue, produced by Ream GmbH, 
Darmstadt); 

printing the filter structure on the carrier material; and 
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if necessary, exposure, e.g., UV exposure, for curing the glue. 
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